ClaM. 

Total  number  of  tons  carried. 

1888. 

1897 

1896. 

1805. 

1894 

1893 

Sbort-traile  packets  and  miscellaneous 
Sand  and  wood  «teanier8  and  bargee. ... 

8,641 

39, 245 
262,  152 
6. 765 

19.000 

4«499 

40, 476 
841  710 
4, 344 

3, 168 

63.  796 
229.619 
8, 148 

136 
67 

7,779 

46. 449 

175. 453 
2,984 

22,500 

8,622 

46  829 

95.  573 
8,310 

19,31 

73.  24 
146,  82 
10,  57 

MattresH  hrnHh  furninhed  and  towed 
nnder  contract  for  I'nitt'd  States  im- 

Mattress  bninh  furnished  and  towed 
under  contract  for  United  States  im- 
provement of  MiHHOiiri  River  above 
the  southern  limita  of  SioaxCity,  Iowa 

819, 703 

391,  U29 

288,924 

255, 165  1    154.  334 

319,96 

H  lie- tons. 

1808. 

1897. 

1806. 

1895. 

1894. 

1893. 

3lM>rt  trade  packets  and  miscellaneous 

iHid  and  wood  steamers  and  barges  

BUfti*  

526,304 

522.  87a 
859. 948 
146,437 

875,000 

651,034 

447. 433 
473.459 
164,  569 

443. 614 

1.  064.  568 
281,205 
45,  395 

8,708 

1.051 

1.010.  379 

965.  536 
240.  9K8 
76,655 

675.000 

1, 045, 526 

729. 882 
156. 340 
141,850 

4,  093, 14 

758.  60 
23.'">.  99 
679,  21 

ktmttre*!!  brush  furnished  and  towed 
ander  contract  for  United  States  im- 

klattreaa  brush  furnished  and  towed 
under  contract  for  Untte*!  States  ira- 
jrrovement  of  Missouri  River  above 
tbe  eouibem  limits  of  Sioux  City,  Iowa 

1,929,561  |1, 736,  485 

1,  8:i9,«3l 

2, 968,  558  2, 073, 584 

5,  666.  90 

Passengers . 

1898. 

1897. 

1890. 

1895. 

1891. 

1893. 

S^rt-trade  packets  and  miscellaneous 

801 
a70. 102 

109 
2,641 

375 
1,538 

1,176 
6, 373 

3.150 
6  3,312 

8,70 

c  8, 53 

79.  903 

2. 650 

1,913 

6,548 

6,  462 
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ppomattox  River, 

Va.,  22tK  harbor  at  Ca  )e  l  iiarles  City,  Va.,  237:  I^Jandna  Cree 

k.  Va.,  waterway 

from  Norfolk.  Va. .  to  i  le  >oundsof  North  Carolina.  22S:  inland  water  rente  from 

Norfolk.  to  Albeniarle  Sound.  N.  C.,  thron^li  Currituck  Souiid  229;  Eden- 
ton  Bay,  N.  C..  230:  Roanoke  River,  N.  C..  231;  Pa.S(|notank  River.  N.  C., 
removing  .sunken  veHsel.s  or  t  raft  obstructing  or  endangering  navi.!j;atii>n,  esti- 
mate of  cost  ol  dredging  Deep  Creek  Branch  of  Elizabeth  River,  \  a.,  exami- 
n.itions  and  surveys.  232! 

Is  THK  CHARGE  OF  CaPTS.  W.  E.  CRAIGHIUj  AND  E.  W.  VaN  C.  LuCAS.  CORPS  OF 

Ocracoke  Inlet,  N.  C,  283;  Fishing  Cre«k,  N.  C,  Pamlico  and  Tar  Rivers,  N.  C, 
ZU:  Contentnia  Creek,  N.  C,  235;  Trent  River.  N.  C,  236;  Neuse  River,  N.  C, 
inland  wat<*rway  between  Newbern  and  Beaufort.  N.  C,  237;  harb<»r  at  Beau- 
fort. N.  C,  238;' inland  waterway  between  lieaufort  Harbor  and  New  River, 
N.  C,  New  River,  N.  C.  339;  Black  River,  N.  C,  240;  Northeast  (Cape  Fear) 
RivtT,  N.  C,  CajH'  Fear  River  above  Wilmington,  N.  C,  241;  Cape  Fear  River 
&i  and  below  Wilmington,  N.  C,  242;  Town  Creek,  Brunswick  County,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  244. 


IV  CONTENTS. 

In  thk  charoe  of  Ma.i.  E.  IT.  Ruffner,  Corps  or  ENoixKETifs — 

WiucHiiiaw  Uiv>T.  N.  C.  and  S.  C.  245:  LittU'  Pedee  River.  S.  C,  Great  Pe^lee 
River.  S.  C '-.Mt?;  (Te<irt<oto\vn  Harlxn-  S.  C,  Winyah  Bay.  8.  C,  247:  Santee 
RivtT.S.  C..2tU:  WiHerf^f*  Rivi-r.  S.  C,  2.'>0:  ('oDqarre  River.  S.  C.  251 ;  Congaree 
River. S.  C, between  Colunjbi.HHTid  Giaiiby,  Charlo<ton  Harbor,  ipchnling Mount 
Pleasant  and  Sullivan  Island  shore.  S.  C.  2V.':  Wa{iptji>  Cut,  S.  C.  2~>3:  Beaafort 
River . S.  C. .  removing  8uii ken  vessels  or  craft  obstr  uctmg  or  endan^^'rintj:  naviga- 
tion, 354;  plan  and  estimate  for  im]>rovementof  entrance  to  Ctiarleston  Harbor. 
8.  C.  eaaminatioDB  and  surveya,  2^5. 

In  the  chabob  of  Capt.  Cassius  E.  Gillette,  Corps  of  Enqinebbs— 

Savannah  Harbor,  Ga. ,  255;  Savannah  River,  Ga. ,  between  Savannah  and  Angnsta, 
257;  Savannah  River  above  Augusta,  Ga..  259;  Doboy  Bar,  Ga.,  Darien  Harbor, 
Ga.,  200;  Altamaha  River,  Ga.,  261;  Oconee  River,  Ga..  262;  Ocmulgee  River, 
Ga.,  208;  Brunswick  Harbor,  Ga.,  264;  inside  water  route  between  Savannah, 
Ga.,  and  Fernandina,  Fla.,265;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  266;  examination  and  survey,  207. 

ly  THB  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd  and  Capt.  O.  H.  McKlnstry. 
Corps  of  ENOiNRKRa— 

CumtxTland  Sound,  Ga.  and  Fla..  2^7:  St.  Johns  River,  Fla..  from  Jacksonville 
to  the  ocean.  Jtj'J;  St.  Johns  River  at  Oraii-re  Mills  Flats.  Fla..  Volusia  Bar.  FhiT, 
271;  Ocklawaha  River.  Fla.,  272;  St.  Augn>tine  Harbor,  Fla.,  Indian  River, 
Fla,  273:  harbor  at  Key  West,  Fla,  and  entrance  tlioroto.  275;  removing  water 
hyacinths  from  Florida  waters  27>^.  dr'-dgy  for  river  and  h;tr]>or  imiiroyemonTi 
ill  Florida.  i)lan  and  estimate  for  removal  of  water  hyacinths  from  the  navi^ 
gable  waters  of  Florida  and  Louisiana,  277." 

Ik  the  oharob  of  Lieut.  Col.  W.  H.  H.  Benyaurd  amp  Capt.  Hknuy  Jervey. 

Corps  of  ENOiNEr.R.s— 

Caloosahatcliee  River.  Fla.,  278;  Charlotte  Harbor  and  Pease  Creek.  Fla..  279; 

Sara-sota  Bay,  Fla.  280:  Manatee  Rivor.  Fla..  2^1;  Tanipa  Bay  Fla..  282;  Ilills- 
l>oro  Bay,  Fla.,  284;  Anclote  River.  Fla.,  2>'):  Withlacoocheo  River.  Fla.,  Siiwa^ 
nee  River,  Fla.,  280;  plan  and  estimate  for  improvement  of  Tampa  Ba}-,  Fla., 
2b7:  examinations  and  surveys,  288^ 

In  the  charoe  of  Maj.  F.  A.  Mahan  and  Capt.  C.  A.  F.  Flagler.  Corps 

OF  ENOIN'RKIta— 

Carrabelle  Bar  and  Harbor,  Fla.,  388;  ApalachicolaBay,  Fla.,  389;  Apalachiools 
River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  290;  upper  Chipola  River, 
Fla.,  from  Marianna  to  its  mouth.  2yi;  Flint  River.  Ga.,  293;  Chattahoochee 
River,  Ga.  and  Ala.,  293;  Cboctawhatchee  River,  Fla.  and  Ala.,  294;  La  Grange 
Bayou,  Fla..  including  Holmes  River,  Fla.,  from  Vernon  to  its  mouth.  29n;  har- 
bor of  Pensacola,  Fla.,  290;  Bluck water  River,  Fla.  and  Ala.,  297;  Escambia  and 
Conecuh  rivers,  Fla.  and  Ala.,  298;  Alabama  River,  Ala.,  299;  Coosa  River,  Ga. 
and  Ala.,  between  Rome,  Ga..  and  the  East  Tennessee,  Virginia  and  Geor;;ia 
Railroad  Bridge.  300;  between  the  Elast  Tennesf^ee,  Virginia  and  Georgia  Rail- 
road Bridge  and  Wetumka,  Ala.,  301;  operating  and  care  of  canals  and  other 
works  of  navigation  on  Cooei^  River,  Ga.  and  Ala.,  ejcaminations  and  survevs, 
802. 

In  the  C7HARGB  OF  Maj.  Wm.  T.  Rosseli^  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  303;  Black  Warrior  River,  Ala.,  304;  ot)erating  and  care  of 

locks  and  dams  on  Black  Warrior  River,  Ala.,  Warrior  Rivr-r,  Ala..  305;  Tom- 
bigbee  River  from  its  mouth  to  Demopolis.  Ala.,  300;  Tombigbee  River  from 
Demopolis,  Ala.,  to  Columbus.  Miss.,  ;)()7;  Tombigbee  River  from  Fulton  to 
Columbus,  Miss.,  Tombigbee  River  from  Walkers  Bridge  to  Fulton.  Miss.,  308; 
Noxubee  River,  Miss.,  Pascagoula  River,  Miss.,  309;  Poscagoula  River  and 
Horn  Island  Harbor,  Miss.,  310;  Chickasabay  River,  Miss.,  311;  Leaf  River. 
Miss.,  channel  from  Gulf  port  to  Ship  Island  Harbor,  Miss.,  312;  Ship  Island 
Pass.  Miss.,  mouth  of  Pearl  River.  Miss..  313;  Pearl  River  below  Jackson,  Miss., 
314;  Pearl  River  between  Carthage  and  Jackson,  Miss.,  Pearl  River  l)etween 
Edinbnrg  and  Carthage,  Miss.,  315;  Bogue  Chitto,  La.,  316;  survey  for  canal 
between  Warrior  River  and  Five-mile  Creek,  Ala.,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  stirveys,  317. 


CONTENTS.  V 

In  THK  CHARilK  Ol    MaJ.  JaMI'.S  B.  QriNN,  (;(>1CPS  OF  ENniXEF-RS — 

Inspection  of^the  improvement^  of  the  Sopth  Pass  of  the  Miasissippi  River.  317; 

CbefuTicte  River  and  Boyu^-  Falia.  La.,  318;  Tickfaw  River  and  its  trihutarif^s. 
La..  ■W.":  Amite  Rivf-r  and  Bayou  Manchac,  La..  '^^20•,  closin^r  crovasse  in  Pa.s8  a 
Lontro.  Mississi\i;)i  River.  improviiiLC  the  oiitlet  of  the  Mississiiipi  Rivt  r  at 
Pass  a  Loutre.  Bavoii  Lafourche.  La..  328;  bayota  Plagnemine.  Grand  River, 
and  Pigeon  bayoiit>.  La..  325;  Bayon  Conrtablean.  La..  326;  Bayon  Teche.  La.. 
327;  chisinDel.  bay,  and  passes  of  Bayon  Vermilion.  La..  328:  Mermentaa  River 
and  tribmari'-s.  La..  :;2t»:  mmith  and  passes  of  Calcasieu  Rivi  r.  La..  :>:{0:  Jfthiv 
gr>n.s  Ijayon.  La.,  n  movini^  wat<  r  hyacinths  from  Loiiisiaria  waters.  :!.{2:  monttis 
of  Sabine  aiid  Niches  rivers.  Sabine  River,  Tex. .  :'-  ■>:  harbor  at  Sabine  Pass. 
Tex..  335;  Floinochitto  River.  Miss,  survey  of  Soathweat  Pass,  Misaiaeippi 
River.  •?37;  examinatiop  and  survey,  838. 

In  THK  C  HAR(^F.  OF  Ma.T,  .JaMES  B.  QUINX  AND  CaPT.  C.  S.  RlCUfe.  CORPS  OT 
KXOIXF.RRS— 

Gralveston  Harbor.  Tey..  338;  deepening  the  channel  from  Galveston  Harbor  to 

Texas  City.  Te.x..  3-<!<:  im]>rovin;^  GalveHton  ship  chapTiel  ?ind  BulTalo  Bayou, 
Tex..  :.1U:  operatiii^;  and  care  of  Morgan  Canal.  Tex  Trinity  River.  Tei..  :>U; 
channel  in  \V('st  (Talveston  Bay.  Tex. ,  3  tJ;  mogth  <>f  Brazos  River.  Te.\'..  Brazos 
River  between  N'elasco  and  Riclimond.  West  (ralveston  Bay  Channel,  Double 
Bayou^and  the  mouths  ol  adjacent  streams.  34:?:  Bra/.os  Rivt  r.  Tex..  Aransas 
Pass.  Tex.,  341:  removint^  sunken  vessels  or  craft  obstructing^  or  emlangerinp: 
n4^u  igatK)n,  estimate  of  cost  of  improvement  of  Aransas  Pass  and  fiarlior,  Tex., 
8i5;  estimate  of  cost  of  iiniirovement  of  mmith  of  Brazos  River,  near  Velasco, 
Tex.,  survey  of  (ialveston  Bay  and  liarbor,  Tex.,  examinations  and  surveys.  346, 

WESTERN  RR^RS. 
In  THE  CHARGE  OF  MaJ.  J.  H.  WlLLARD.  CORP8  OF  ENGINEERS— 

Red  River.  La..  Ark.,  and  Ind.  T.,347;  Red  River,  above  F niton.  Ark..  849;  Cypress 
Bayou.  Tex,  and  La  .  Ouachita  and  Black  rivers.  Ark,  and  La..  3r)0:  jjayan 
Bartiiolomew  La.  and  Ark.,  ^.VJ;  Bo  uf  River.  La.,  3."):!:  Tensas  River  and  Baytm 
Ma<.on.  La..  :r>4:  Ya/oo  iliver,  Miss.,  3.)r):  tnoutii  01  Yazoo  River  and  harbor  at 
Vicksbnri?.  Miss,.  ;j.')7:  Tallahatcjiie  River.  Mi^s..  o.">S:  Bii:  Sunflower  River. 
Miss.,  3."i9;  water  gauges  on  the  Mi-'^sissippi  River  and  its  principal  tributaries^ 
36():  surveys  and  e.vamination. 

L\-  THE   OHARQE  OF   OaPTS.   W.  L.  SIBERT  AND  H.  O.  NkWCOMRR  AND  LtKHT. 

RoBT.  McGreoor.  Corps  of  Ex»inkkhs— 

Removing  obstructions  in  .\rkan.sa8  Rivr^,  Ark,  and  Kans.  .  302;  Arkansas  River, 
Ark..  3i;.;:  White  River.  Ark  .  3(;4:  Buffalo  Fork  of  White  River.  Ark..  Upi'er 
White  River.  Ark.  :!().'>:  Cache  River.  Ark..  3(;r.:  Hla<-k  River.  Ark,  and  Mo.. 
Current  River,  Ark,  and  .Mo.,  367;  St  Francis  River,  Ark.,  308;  St.  Francis 
River,  Mo.,  examinations  and  surveys. 

In  TnK  riTAROF  of  Maj.  Thos.  H.  Handbury  and  Cai'T.  Edw.  RrnR,  Corps 

OF  E.\(aNKKRt»=- 

Removing  snags  and  wrecks  from  the  Misaissippi  River  below  the  mouth  of  the 
Missonri  River,  Mississippi  River,  between  Onio  and  Missouri  rivers,  370;  har- 
bor at  St.  Louis.  Mo.,  to  prevent  the  Missi.ssippi  River  from  breaking  through 
into  Cache  River  at  lieechridge,  111.,  373;  examinations  and  burvcys,  374. 

In  the  CHARGE  OF  Capt.  C.  MrD.  Tqwnsend.  Corps  of  Enotneers— 

<r^*eratin^  snag  boats  and  dndge  l^oats  on  U]>i)er  Mississip))i  River.  Misaissippi 
I^iver  letwt-Hn  Missouri  River  and  St.  Paul.  .Minn..  375:  ojieratin^^  and  care  of 
De-;  Moines  Rapids  ^'jtu'd  and  Dry  Dock,  37ij;  operatin^^  and  care  ot  Galena 
River  improvement.  111.,  La  Crosse  Harbor,  Wis.,  examinations  and  surveya. 

In  thr  charge  of  Maj.  Frederic  V.  Abbot.  Corps  of  Engineers — 

Mis^ssippi  River  between  St.  Paul  and  Minneapolis,  Minu..  378;  construction  of 

re»  r^-<'irs  at  he.id  waters  of  Mississippi  River,  379;  0])eratinLC  and  care  of  res- 
ervoirs at  head  waters  of  Mississipju  iiiver.  Chippewa  River.  in(  Indiiii,^  yellow 
banks.  Wis..  3NU;  St.  Croix  River,  Wi.s.  and  .Minn..  3^1 :  Minnesota  River.  .Minn., 
Red  River  of  the  North.  Minn,  ami  X.  Dak..  :!>'.';  bar  at  mouth  of  Warroad 
Rivr.  Minn.,  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  3t^;  examF 
n^itioDS  and  surveys,  385. 


VI  CONTENTS. 

In  thr  rwAnoT!  of  Ma.t.  FnKnKnin  V.  Abbot  and  Capt.  J.  O.  Sanitorp.  Corps 
OF  TCn-oinkkrh— 

Missouri  RivMr,  hetwoon  Stnbhs  Ferry,  Mont.,  an'l  the  lowor  liinits  of  Sionx  City. 
Iowa.  iiiiiirf >vinff  lT]>per  Missouri  River  by  suttKK>"j<<  •^^'^i  Yellowstone 

River,  Mont,  mid  N.  Dak..  ;}Ui. 

Is  THE  CHARGE  OF  LlEUT.  COL.  M.  D.  ADAMS  AND  MaJ.  DaN  C.  KlNQMAN.  CORPS 

OF  ENCTN-FKUi^— 

Obion  River,  Tenn.,  394;  Forked  Deer  River.  Teun.,  HOG;  Camberland  River, 
Tenn.  and  Ky.,  below  Nashville,  397;  above  Nashville,  399. 

In  the  charge  of  Maj.  Dan  O.  Kingiian,  Corps  of  Engineers— 

Tennessee  River  system,  Tennessee  River  above  Chattanooga,  Tenn..  401:  below 
Chattanooga.  Teian..  403;  operiiting  and  care  of  Mnecle  Shoals  Canal.  Tennessee 
River,  French  Broad  and  Little  Pitreon  rivers,  Tenn.,4U<5:  Clinch  River.  Tenn., 
40S:  Elk  River,  Tenn.  and  Mr.,  4UU;  survey  of  Elk  River,  Tenn.  and  Ala., 
examinations  and  snrveys,  410. 

In  the  charge  of  Ma.j.  Wm.  H.  Bixby,  Corps  of  Enginkers— 

Ohio  River.  410:  operating  sna^  boat  on  the  Oliio  River,  operating  and  care  of 
Davis  Ishiud  Duni.  Oliio  River,  n^-ar  IMttsbur;;,  Pa..  413;  movabie  duins.  Ohio 
River. 414;  snrveys  and  examinations.  417. 

In  the  charge  of  Maj.  Chas.  F.  Powell,  Corps  of  Engineers— 

Monongahela  River,  W.  Va.,4t7;  Monongahela  River,  Pa.,  418:  oi)erating  and 
care  of  locks  and  dams.  Mononj^ahela  River,  harbor  at  Pittsburg,  Pa.,  4 1 9;  locks 
and  dams  at  Herr  Island,  hoad  of  Six-mile  Island,  and  at  Springdale.  Allegheny 
River,  421;  AlU  ^heny  Rivor,  Pa.,  422;  survey  of  Allegheny  River,  Pa.,  survey 
of  West  Fork  River,  W.  Vs.,  examination  and  survey,  423. 

In  the  charge  of  Capt.  H.  F.  Hodoes,  Corps  of  Engineers— 

Muskingum  River.  Ohio,  ^23:  operating  and  care  of  locks  and  damson  Muskingum 
River,  Ohio,  424;  Little  Kanawha  River.  W.  Va. ,  42i;  operating  and  care  of 
lock  and  dam  in  Little  Kanawha  Hiver.  W.  Va.,  426;  Great  Kana  .vha  River,  W. 
Va.,  437;  operating  and  ciire  of  lockH  and  dams  in  the  Groat  Kanawha  River. 
W.  Va.,  Elk  River.  W.  Va.,  429;  Gauley  River,  W.  Va..  New  River,  Va.  and 
W.  Va.,  4;n ;  Guyandotte  River.  W.  Va.,  432;  Big  Sandy  River,  W.  Va.  and  Ky.. 
433;  operating  aud  care  of  lock  and  dam  in  Big  Sandy  River,  43'»;  Tug  Fork  of 
Big  Sandy  River,  W.  Va.  and  Ky.,  Levisa  Fork  of  Big  Sandy  River.  Ky.,  486; 
KentncUy  River,  Ky..  437;  operating  and  care  of  locks  and  dams  in  Kentucky 
River,  Ky.,  439;  examinations  and  surveys,  440. 

In  the  char<;k  of  Capts.  J.  G.  Wahrkx  and  Geo.  A.  Zinn.  Corps  of  Enoi- 

NKRH.S— 

Falls  of  the  Ohio  River  at  Lonisviile,  Ky.,  440;  operating  and  tfare  of  Louisville 
and  Portland  Canal,  442;  Wabnsh  River.  Ind.  and  111.,  below  Vincennes.  443; 
above  Vmcu-iine.s.  oi)eratiiiK  and  care  of  lock  ami  'itun  at  Gritrid  Ra{>i(ls.  Wabash 
River.  444:  White  River,  Ind.,  Tradewater  River,  Ky..  Lfu  k  No.  2.  Green  River, 
at  Kunist'V.  Ky..  41">;  (ireen  Rivor.  atiove  mouth  or  Bi>;  Rarren  River.  Ky., 
operatiiiLC  and  care  of  lo<-1cs  and  dams  on  (ircf  ii  and  ]jarr<-n  Rivers.  Ky..  446: 
Roin^h  River,  Ky..  447;  operating  and  care  of  lock  and  dam  in  Rough  River. 
Ky..  examination  and  survey,  44a.  v 

LAKE  RIVERS  AXD  HARFiORR. 

In  the  charge  of  Maj.  Clinton  B.  Sears.  Corps  of  Enginfers — 

Harbor  at  Grand  Marais,  Minn.,  44d;  harbor  at  Agate  Bay,  Minn.,  harbor  at 
Duluth,  Minn.,  and  Superior,  Wis..  449;  harbor  at  Ashland,  Wis.,  451:  harbor 
at  Ontonagon,  Mich.,  waterway  across  Keweenaw  Point  from  Keweenaw  Bay 
to  Lake  ^Superior,  .Mich.,  452;  operating  and  care  of  waterway  across  Keweenaw 
Point  from  Keweenaw  Bay  to  Lake  Superior.  Mich.,  harbor  at  Martiuette,  Mich., 
453:  harbor  of  refuge.  Manjiiette  Bay,  Micli.,  454;  harbor  of  refuge  at  Grand 
Marais,  Mich.,  455;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examinations  and  surveys,  45IJ. 


CONTENTS.  VII 
In  thk  CHARGg  OF  Capts,  J.  Q.  Warrrn  and  Geo.  A.  Zihn.  Corps  of  Enoi- 

VFFR^— 

Menominf'^  Harbor.  Mich,  aud  Wis..  4o6;  Menominee  River,  Mich,  and  Wis..  457; 
( >coiit^)  Harlxir.  Wis..  4.y-i;  Peiisjiukee  Harbor,  Wis..  Green  Bay  Harbor.  Wis., 
459:  t:^tun:eon  BavHTul  Lake  Michij^an  Sliip  C;aii;il.  \Vi>t..  4(ii>:  uperatiTig  niul  care 
of  Sturg-eoii  Ba\  anrl  Lake  Michit^an  Shi])  Canal.  Wis.,  Sturge<)n  Bay  Canal  har- 
bor of  refu^je  \\js. ,  4<il:  Ahiiapee  Harbor.  }(>:.*:  Kewaunee  Harbor.  Wji'-'". 
Two  Rivers  Harbor.  Wis..  40:i:  Manitowoc  Harbor.  Wis..  ir>l:  Shebov^^an  Har- 
bor. Wis..  4ft5:  Port  Waahin^ton  Harbor.  Wis  harbor  of  refn^^e.  Mil  \vankt  e. 
Wi<..  4r»'>:  Milwaukee  Harl)or  Wis..  4»jj;  South  Milwanket-  Harbor.  Wia..  Ra 'iTie 
Harbor.  Wis..  iGS:  Kenosha  Harl>or.  Win.,  4*iit;  Waukei^an  Harbor.  111..  !70;  i  ox 
Hiver.  Wis.,  471:  operatin;^  and  care  of  Ipcks  and  dams  on  Fox  Ri\t'r.  WisTj 
reDiovinij;  sunken  vessels  or  craft  obstructing  or  endangering  naviKiitiou,  8ur\  e3'a 
and  examinatiopa,  478. 474. 

Is  THE  CHARGE  OF  MaJ.  W.  L.  MARSHALL.  CORPS  OF  ENGINEERS— 

Chicago  Harbor,  pi..  474;  Chicago  River,  111.,  476;  Calumet  Harbor.  III..  477;  C?al- 

nmet  PJver,  III,  and  Ind..  17'^:  Illinois  Kiver.  HI  .  4sO:  operatinLr  and  care  r>f 
LaL^range  ami  Kampsville  loclvS.  IlliTiois  River,  and  approaches  tliereto.  Illniola 
and  Mississi])pi  <'anal.  111..  4H2:  oiieratin;^  and  care  ()f  Illinois  and  ]\Iiss:s- 
gjppi  < 'anal  around  lower  rapids  of  Hock  Hiyor.  at  Milan,  ill.,  l^-  k  survey  of 
Upper  IHinoiB  and  L.o%ver  IVs  Plaines  rivers.  III.,  witli  a  \  lew  to  the  exlentjion 
of  navigation  from  the  Illinois  River  to  Lake  .M  ichigan  at  or  near  ('hicago,  ill., 
removiiig  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  esami- 
pation  and  sarvey.  48.5. 

Is  THE  CHARGE  OF  LlETJT.  COL.  G.  J.  LyDECKEB  AND  CaPT.  CHESTER  HaRDINO, 
OmPS  OF  E.NO INKERS — 

Mirhigan  City  Harbor,  Ind.,  480;  St.  Joseph  Harbor.  Mich.,  4S8;  St.  Joseph  River, 
Mi- h.,  489;  South  Haven  Harbor,  Mich.,  490;  Suugutuck  Harbor,  Mich..  491 ; 
Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor.  Mich..  492:  Grand 
Haven  Harbor.  Mich..  494:  Grand  River,  Mich.,49o;  Muskegon  Harbor.  Mich.. 
41Nj;  W^  bite  Lake  Harbor,  Mich.,  497;  Pent  water  Harbor,  Micli.,  498;  Ludington 
Harbor,  Mich.,  499;  Manistee  Harbor,  Mich..  500;  harbor  of  refuge  at  Port;ige 
Lake.  Manistee  Connty.  Mich.,  Frankfort  Harbor,  Mich.,  501:  Charlevoix  Har- 
t:or,  Mich.,  503;  Petoskey  Harbor,  Mich.,  removing  sunken  vessels  or  craft 
obstracting  or  endangering  navigation,  504;  examinations  and  surveys,  505. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  op  Engineers— 

Ship  canal  connecting  waters  of  the  Great  Lakes  between  Cliicago,  Duluth,  and 
Bnffalo.  505;  St.  Marvs  River  at  the  falls,  Mich.,  50tt;  operating  and  care  of  St. 
Marys  Falls  Canal.  >iich.,  507:  Hay  Lake  Channel.  St.  Marys  River.  .Mich..  50^: 
Cheiioygan  Harbor,  Mich.,  510;  Alpena  Harbor  (Thunder  Bay  River) .  Mich., 
Saginaw  River,  Mich.,  511;  Sebewaing  River.  Mich.,  harbor  of  relnge  at  Siind- 
beach,  Lake  Huron,  Mich.,  518:  month  of  Black  River,  Mich.,  Black  River  at 
Port  Huron,  Mich.,  515;  Pine  River.  Mich.,  516;  Belle  River,  Mi<  h.,5l7;  St. 
Clair  Flata  Canal,  Mich.,  operating  and  care  of  St.  Clair  Flats  Canal.  Mich., 
51-^;  Clinton  River.  Mich.,  519;  Detroit  River.  Mich.,  520;  Rouge  River,  Mich., 
521:  turning  bas'n  in  Roug*»  River,  Mich.,  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  e.xaminations  and  surveys,  522, 

I.N  THE  CHARGE  OP  COU  JaRED  A.  SMITH.  CORPS  OF  ENtMNEERS— 

Monroe  Harbor.  Mich.,  523;  Toledo  Harbor,  Ohio,  524;  Port  (Clinton  Harbor,  Ohio, 
525;  Sandusky  Harbor,  Ohio,  526;  Huron  Harbor,  Ohio,  527;  Vermilion  Harbor 
Ohio,  528:  Black  River  (Lorain)  Harbor,  Ohio,  529;  Cleveland  Harbor.  Ohio, 
5:J0;  Fairport  Harbor,  Ohio,  532;  Ashtabula  Harbor,  Ohio.  538;  Conneaut  Har- 
bor, Ohio.  534;  removing  sunken  veasela  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  imi)rovement  of  Cleveland  Harbor.  (Jhio,  536. 

Ls  THB  charge  of  Maj.  Thomas  W.  Symons,  Corps  op  Engineers— 

Harbor  at  Erie,  Pa..  536;  harbor  at  Dunkirk,  N.  Y.,  537;  harbor  at  BnfFalo,  N.  Y.. 
5;*'*;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y..  540:  Tona- 
wanda  Harl>or  and  Niagara  River,  N.  Y.,  5n;  Niagara  Kiver  from  Tonawanda 
to  Port  Day,  N.  Y.,  542;  e.xamiuation8  and  surveys,  543. 
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In  the  charor  of  Ma.t.  Thomas  W.  Symons  and  Capt.  Graham  D.  Fitch. 

(^OltPS  OF   K\niNF.K.US  — 

Harbor  at  Wilson.  N.  Y..  543;  liarbor  at  Charlotte.  N.  Y..  harbor  at  Ponltneyrille. 

N.  Y.,  544;  liarhor  at  (rreat  Soclus  Bay, N.  Y.  Jinrbor  at  Littlt' Hodn  Y., 
545;  harbor  at  Oswego.  N.  Y..  51*;;  liarbor  at  C  niK-  Vnicont.  N.  Y.  .MT:  shoals 
in  the  St.  Lawrence  liivfer  bt  twet^n  Q^dtiiigburg  and  the  loot  oi  Lake  Qptario. 
harbor  at  Ogdenshnrg,  N.  Y.,  548. 

PACIFIC  COAST. 

In  THE  CHARCiE  uF  Maj.  Chas.  E.  L.  B.  Davis  and  Capt.  James  J.  Meyler, 
Corps  of  Enoineers— 

San  Diego  Harbor.  Cal.,  549;  deep-water  harbor  at  ftnn  Pedro  Bay,  Cab.  5.50; 
Wilmington  Harl  or,  Cal..  551:  San  Luis  ob  .spo  Hiirbor.  Cal.,  Ti-VJ:  survey  "of 
Wilmington  Harbor,  Cal.,  examiuation  nn<l  .survey  of  inner  barhor,  San  Pedro, 
Cab.  558.  ' 

In  the  t:H.\ROE  of  Ma.t.  W.  H.  Heufk,  Conp*<  of  Knotneers— 

Harlx)r  at  Alviao  Creek.  Cal..  harbor  at  San  Francisco.  Cal. ,  Oakland  Harbor.  Cal., 
554:  San  Joaquin  River.  Cal..  5">r):  !\iok('liimni-  Ri\-irT.  Cal..  ■'<■')<):  Sacramento  and 
Feather  rivora,  Cal.,  557:  Nai>a  River.  Cal..  Petalnnia  Cret^k.  Cal..  Hnm- 
boldt  Harbor  and  Bay.  Cal..  55i);  removing:  snnkrn  vesgeLsor  cratt  obsiriictm;^:  or 
endangering  navigation,  survey  of  San  .loaguin  River  and  Mormon  and  Stockton 
channels.  Cal..  examinations  and  snrveyB,  >G1. 

In  THE  CHARGE  OF  Ma.I.  W.  L.  FISK  AND  CaPT.  Wm.  W.  AaRTB.  CoRPS  OF 

Enoikef.us— 

Port  Orford  Harbor,  Orcg.,  56^?;  Goquille  River.  Greg,  (general  improvement), 
563;  Coquille  River,  Greg.,  between  Co quille  and  Myrtle  Point,  505;  entrance  to 
Coos  Bay  and  Harbor.  Oreg.,  567;  harbor  at  Coos  Bay,  Greg,  (dredging),  5t>8; 
Coos  River.  Oreg.,  570;  Umpqna  River,  Oreg.,  571:  month  of  Sinslaw  River, 
Greg.,  572;  Alsea  River,  Greg..  Yaquina  Bay,  Oreg..  574;  Yaquina  Bay,  Greg., 
examination,  577;  Nestngga  River,  Oreg.,  Tillamook  Bay  and  Bar,  Oreg.,  678: 
Upper  Cohimbia  and  Snake  rivers,  Oreg.  and  Wash.,  5M0;  Columbia  River  at 
Three-mile  Rapids,  and  the  constrnction  and  equipment  of  a  boat  railway  from 
the  foot  of  The  Dalles  Rapids  to  the  head  of  the  Celilo  Falls,  Oreg.  and  Wash., 
582;  canal  at  the  Cascades.  Columbia  River.  Oreg..  584;  operating  and  care  of 
canal  and  locks  at  the  Cascades  of  the  Columbia  River,  Greg.,  Columbia  Kiver 
between  Vancouver,  Wash.,  and  the  mouth  of  Willamette  River,  586;  Clear- 
water River,  Idaho;  588;  examinations  and  surveys,  590. 

In  the  charoe  of  Maj.  W.  L.  Fisk.  Corps  of  Engineers— 

Long  Tom  River.  Oreg. .  500;  \ynbmiette  River  aVtove  Portland,  and  Yamhill 
River.  Grog. .  5'.)1 ;  Columbia  ami  Lmver  Will.'tmetto  rivers  liclow  Pc^rtland.  <.)reg. , 
592;  Columbia  River.  <  >reg.. below  Tongue  Point.  5'.M:  month  ol  Columbia  RiveK 
Greg,  and  Wash..  Clatakanie  River.  Greg.,  5'.<5:  L>  wis  River,  W.ish..  51Hj.  Cow- 
litz River.  Wash.,  5Ur;  gauging  waters  of  Columbia  River.  Greg,  and  Wash., 
examinations  and  surveys,  598. 

In  the  charge  of  Capt.  Harry  Tayloe  and  Lieut.  Meriwether  L.  Walker. 

CoRt>S  or  EVOTNRKR5;  — 

Willapa  River  and  Harbor,  Wash..  599;  Grays  Harbor  and  bnr  entrance.  W^aah.. 
G0<):  Chehalis  Rivor.  WaRh.,002:  Puget  S(Mmd  and  its  tributary  waters.  Wash.. 
6():{;  iiarbor  at  Glyinpia.  Wash.,  (iO'):  waterway  connecting  Pugct  Sound  wiTh 
lakes  Union  and' Washington.  j')<)(>:  Everett  tiarbor.  Wash..  (To-^:  Swinomish 
Slough.  Wash.,  (>09:  Gkanogan  River.  Wa.'^h..  (il  1 :  Pend  Grcille  River.  Wash., 
Kootenai  River,  Idaho.  V)etwoen  Bonners  I'erry  and  the  intornat:onal  boundary 
line,  Kootenai  River,  above  Jennings,  Mont.,  613;  Flathead  i^iver.  MontT^ 
surveys  and  examination,  014. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND 
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SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

Lieut.  Comma.ndku.s  N.   J.  K.  Patch  and  John  C.  Fukmont  and  Likitt. 
Edward  J.  Berwind.  U.  S.  N.,  Sdper visors....   615 

MISSISSIPPI  RIVER  COMAUSSTGN      ,  ,  _  filfl 

MISSOURI  RIVER  COMMISSION  ,  617 

CALIFORNIA  DEBRIS  COMMISSION   618 
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BRIDQINra  NAVIGABLE  WATERS  OF  THE  UNITED  RTATESl. 

Under  authority  of  special  acts  of  Congress,— -(1)  Bridge  of  the  MineraJ  Ranee 
Railroad  (Jompany  acrosg  i^ortage  Lake  between  HouLdilop  and  Hancock. 
Mich..  (2)  bridge  of  Monroe  Connty,  Miss.,  across  ToTn])igbe>'  River,  (Hi  bridge 
of  the  Pocahontas  Bridge  Company  across  Black  J<iver  at  Pocahontaa.  Ark.,  (4) 
bridge  of  the  Choctaw  and  Mf'ni]>his  Railroad  Company  iicross  Arkansas  River 
at  Liittle  Rock,  Ark..  <J18;  (3)  l/ridt^e  of  the  Clioctaw  and  Memphis  Railroad 
Company  acrosB  Fonrche  LeFevre  River.  Ark. ,  (li)  bridge  of  the  (4eur;;ia  and  Ala* 
bamal  Railway  Company  across  Havannah  River,  (ja.,  Wtwieii  If  utchinsons  Island 
md  the  mainland.  (  7 )  bridge  of  the  Dutaiqne  and  iJunlelth  Bridge  Com])any 
across  Missi^S]i)pl  River  between  Dubuque,  Iowa,  and  Dunleith  (East  Dulmnue), 
111..  (8;  bridges  of  the  Rutland  Canadian  Railroad  Company  in  and  across  Lake 
Cliamplam  l>€tween  Colchester  and  .South  Hero.  Grand  Isli-  and  North  Hero, 
isorth  H'-ro  and  Albprg.  \'t.,  (t')  bridge  of  the  Grand  Trunk  Railway  Com- 
pany and  the  Internation.d  Bridge  Company  (international  hridge)  acrosa  Niag- 
ara River  at  Buffahx  N.  Y..  (10)  bridge  of  tlie  Shreveport  and  Red  River  Val- 
ley  Railway  Company  ac  ross  Loggy  Bayou,  La..  (11)  britlgo  of  tlie  Kansas  City 
and  Atlantic  Railway  C'ompany  across  Missouri  River  at  Kansas  City,  Mo..  ( 127 


(13;  bridge  of  the  Niagara  River  Bridge  and  Timnel  Company  across  Niagara 
Kiver  at  (trand  Island,  near  Buffalo,  N.  Y.,  619;  (14)  briiige  of  the  Coraopoli.s 
and  Sewickley  Bridge  Company  across  (^hio  River  at  Sewickley,  Pa.,  (15)  bridge 
of  the  city  of  Marietta  across  Muskingum  River  at  Miirietta,  Ohio,  (1*»)  bridge 
of  the  Texarkana  and  Fort  Smith  Railroad  Company  across  Red  River,  near 
Tezarkana,  Ark.,  620. 
rff^'^r  aitthortfy  of  State  laws.  —  (1)  Bridge  of  the  San  Francisco  and  San  Joaquin 
V  alley  Railway  Company  across  San  Joaquin  River,  near  Stockton,  Cal..' (2) 
bridtte  of  the  Chicago  aiid  Northwestern  Railway  Company  across  Fox  River 
at  Oahkosb.  Wis.,  (o)  bridge  of  Dyer  County.  Teiin..  across  Souih  Fork  of 
Forked  Deer  River,  at  Yellow  Bluff.  (4)  bri^lge  of  the  city  of  Cambridge.  Ma.sf^., 
acrosij  Charles  River  between  Bost<^n  and  Cambridge,  Mass.,  (5)  bridge  ot  the 
Chicago,  Milwaukee  and  St.  Paul  Railwa>  ('onipany  across  North  Branch  of 
Chicauo  River  near  Clyboum  Place,  Ch  cago.  111. .(>■)  bridge  of  the  Wa])pfK) 
Bridge  Company  across  Wappqo  Cut,  between  St.  Andrews  i^arish  and  James 
Iflland.  S.  C.  [>20:  '  7)  bridge  of  the  Portland  and  Capo  Elizabeth  Rail  way  Com- 
pany across  Portland  Harbor,  Me.,  CH)  brid;j;e  of  iJjrain  County  ( )hio,  ac  ross 
BlacK  R^ver  at  Lorain.  Ohio,  (9)  bridge  of  the  San  Franci.sco  and  San  .loatjuin 
Valiey  Railway  Com{>any  aoTOSs  Middle  River,  Cal..  (lU)  l^rnlge  of  the  San 
Francisco  and  San  Joaquin  Valley  Railway  ('ompany  across  Old  River.  Cal., 
(11)  bridge  of  the  Walkerton  and  Mattapoiii  loridge  Ooinpany  acro.ss  Mattai)oni 
River  at  Walkerton.  Va.,  (TJ)  bridge  of  the  city  of  Alilwa'ukce,  Wis.,  across 
■Milwankee  Riyer  at  Huron  street.  IJi) bridge  of  Clay  County.  W.  \'a..  acros-s 
Elk  River  at  Clay,  (14)  bridge  of  the  Brooklyn  and  Jamaica  Bay  Turiii)ike  Com" 
pany  across  Beach  Channel.  Jamaica  Bay,  at  Kockaway  Beach,  N.  Y.,  (15) 
bndge  of  the  city  of  Milwaukee.  W  is.,  across  Kiniiickiiinic  River  at  Lincoln 
avt'nue.  (16)  bridge  of  the  (  liicago  ai^d  Northwestern  Railway  Com])any  acro.ss 
fclmbarrasa  River  at  New  London.  Wis..  (ITi  bridge  ot  the  Chicago.  Milwaukee 
aiid  St.  Paoi  Railway  Comi  any  across  Fox  River  at  Omro.  ^^^^  >  (1^;  bridge  of 
the  city  of  Ushkoph,  Wig.,  acrosa  Sawyer  Creek,  (19)  bridge  of  t^he  Norfolk  and 
Atlantic  Terminal  Company  acro.s.M  Tanners  Creek  near  Norl  ulk.Va.,  ('2U  )  bridges 
Of  the  town  of  Phippsbnrg.  Me.,  across  Morse  and  Sprague  rivers.  6-Jl;  (21) 
bridge  ot  the  Cleveland,  Cincdniiati  rhicago  and  St.  Louis  Railway  Company 
S' ross  Cuyahoga  River  at  Cleyc'land.  Ohio^  (^'2)  bridge  of  the  Maine  Central 
Railroad  _( 'ompany  across  MUl  Creek  at  Thomast(  n.  Me..  bridge  ot  the 

Chicago  Terminal  Transfer  Railwjty  acros.s  ^outh  Branch  of  (  huago  Jiiyer 
»iath  ot  Ta.vl or  street.  Chica'.ro.  Hi..  (L*4)  bridge  of  the  Pittsburg.  Cincin- 
nati  C  hicago  and  St.  Lonis  Railway  C()nipany  across  Little  ("aluiiiet  River 
at  Riverdale  III..  (25i  bri(ige  of  tlie  (  liicago  ami  Northvvestern  Railway  Com- 
pany across  Manitovyoc  River  at  Manitowoc.  WLs..  )  bridge  of  the  city  of 
Chicago  acn  .ss  South  Hr<mch  of  Chicago  River  at  Taylor  street.  (27)  bridge 
ot  the  Southern  Bran(h  Drawbridge  C^'nlpaTl\  acToss  Soulh  ^P  of  Kliza- 

t^et^l  River.  \  n..  C^^}  Ijridge  of  the  L>  iin  aiid  Boston  Railroad  <  <  mpany  across 
Saugu.s  River  between  Saugiis  and  Lyun,  Mass..  (':'.*  j  bridge-  of  the  Metropolitan 
Park  Commis-sion  of  Ma.s.sachtisetts  across  Saugus  River,  Ma.s.s.,  (;jt)j  bndge  of 
the  rity  o[  A  Igorna,  Wis.,  across  Ahna]iee  River.  (81)  bridu'e  of  Lake  County, 
^CTOd'i  Grand  Kiver.  Ohio,        bridge  of  the  R.  Martin  Sugar  Company,  Ltimited, 


Hudson  River. 
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across  Bayou  Teche  at  Ruth  Plantatioii,  St.Martin  Pariah,  La..  (88)  'bridgoaof 

the  Southern  Pacific  Railroad  Company  across  Pachoco,  Alhnnihrn.  aiul  Cordelia 
sloughs,  ChJ.,  (34)  bridgeof  the  Cahnnot  Wetiteru  Uailway  Coiui>any  across  Calu- 
met BiTor  near  Chicago,  III.,  (So)  bridge  of  King  William  County,  Va.,  acrosa 
Pamunkey  River  at  New  Cast!*'  Ferry,  622;  bridgo  of  King  County.  Wash,, 
across  White  Rivernear  Orillia,  CM  i  bridj?e  of  the  Lockport  Bridge  Stock  (  cm- 
panyacroea Bayou  Lafourche  at Lockport,  La.,  (  u8)  bridgeof  the  Rapid  Railway 
Company acro'*<5  lioile  RiveratMurine  City, Mich..  {'V.))  bridg(M3f  the  Rapid  Rail- 
way Company  across  Pine  River  at  St.  Clair,  Mich.,  (iU)  bridgeof  Tubcaloosa 
County,  Ala., •oroea  Warrior  River  at  Fosters  Ferry,  (41  )bridge  of  Colusa  County, 
Cal  .across  Sacrament' >  River  at  Colusa,  (42)  bridgeof  the  .l;icksonville,  Tarapa 
and  Key  West  Rail  way  Company  across  Bice  Creek,  Florida,  ( 43 )  bridge  of  the  De- 
troitand  Northern  Railway  Company  acroes  Belle  River  at  .Marine  City.  Mich., 
(44)  bridge  of  Stiinialaus and  Merced  counties. Cal..  at  rosa  San  Joaquin  Riverat 
Hills  Ferry,  (45)  bridge  of  the  Richmond,  Petersburg  and  Carolina  Railroad 
Oompany  across  James  River  at  Richmond,  Va. ,  (49)  bridge  of  Morran's  Lou- 
isiana and  Texas  Raili  r  nd  and  Steaniphi;  Company  across  Bayou  Lafmi  che 
La.,  (47)  bridge  of  the  Chicago,  Lidianapoiis  and  Louisville  Railway  Couipany 
acroae  Gmnmet  River  at  Hammond,  Ind. .  (48)  bridge  of  the  Sonth  Bound  Baiiroaa 
Company  acroH.'i  Con^aree  River  near  Cohim^  ia,  S.  C,  (45>)  Tiridgeof  thaStreator 
and  Clinton  Railroad  Companv  across  Uiiuois  River  near  Marquette.  111.,  (50) 
bridge  of  the  city  of  Boston,  Haea.,  acroflB  Mystic  River  (Maiden  Bridge),  (51) 
bridgaof  Newcastle  County,  Del.,  acroee  Brandy  wine  Biver  at  Wilmington,  623. 

Alteration.t. —  (1)  Bridge  of  the  New  York,  New  Haven  and  Hartford  Railroad 
ConipanV  across  bakonnet  Uiver  at  Tiverton,  B.  I.,  (3)  bridge  of  the  Charleston 
and  Western  Carolina  Railroad  Company  across  Savannah  River  near  Angoata, 
Ga.,  (3)  Itridge  of  the  Chicago  and  West  Michigan  liaihvay  Comimny  across 
Kalamazoo  River  at  New  Richmond,  Mich.,  (4)  bridge  of  Anne  Arundel  County, 
Hd.,  aciose  Stone  Honse  Gove,  Cnrtifl  Bay,  604. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridges  of  Tyrrell  County.  N.  C,  across  Scu])pernong  River,  (2)  bridge  of 
Charleston  and  Colleton  counties,  S.  C.,  across  Rantowies  Creek.  (3)  bridge  of 
the  Charleston  and  Western  Carolina  Railway  Company  across  Savannah  River 
nejir  Augusta.  Ga.,  (4)  bridge  of  the  Jacksonville  and  Atlantic  Railway  ( "ompany 
acroHH  Pablo  Creek,  Florida.  (5)  bridge  of  the  Jacksonville.  Maynort  and  Pablv^ 
Railway  Coujpany  acros;.  i'ablo  Creek,  Florida,  (6)  bridge  of  Duval  County,  Fla., 
across  Pablo  Creek,  (7)  bridge  of  the  Chicago  and  West  Michigan  Railway  Com- 
pany acro.sH  Kalamazoo  River  at  New  Richmond,  Mich.,  625;  (8)  bridgeof  Aime 
Aruuiiel  County,  Md.,  across  Stone  House  Cove.  Curtis  Bay,  G20. 

BBXDQES  AT  WASSINQTON,  D.  a 

IV  TBB  CEAROB  OF  LTBDT.  OOL.  CHAS.  J.  AUJDT,  GOBFS  OP  ENOTNBBRS— 

Ik 

Repair  of  the  Aqueduct  Bridge  across  Potomac  Biver,  626;  memorial  bridge,  637. 

MAINTENANCE  AND  BEPAIR  OF  WASHINGTCN  AQUEDUCT,  AND 
INCREASING  AND  INVESTIGATING  THE  WATER 
SUPPLY  OP  WASHINGTON.  D.  O. 

In  TBB  CHAEQB  OF  LiBUT.  COL.  A.  M.  MlLLEU,  COHFS  OF  ENUINEBBS,  AND  MaJ. 
THBO.  a.  BlKOEAH,  COBFB  OF  BNOINBBRB,  COLONBL,  U.  S.  A.— 

Watihiiigtoii  Aqueduct.  627;  increiiniug  and  investigating  the  water  supply  of 
Washington,  D.  C,  689, 681. 

PUBUC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT, 

DISTRICT  OF  COLUMBL&. 

Ill  thb  ohabub  of  Col.  Tubo.  A.  Bingham,  U.  S.  Army  633 

NOBTHBBN  AND  NORTHWESTERN  LAKES   688 

YELLOWSTONE  NATIONAL  PARK,  INCLUDING  THl^  CONbTBUCT ION , 
REPAIR,  AND  UAINTENANCE  OF  ROADS  AND  BRIDGES. 

hi  THB  CHAUUK  OF  CAFT.  HIBAM  M.  CHITTENDEN,  CoRPS  OF  ENOINB&BS  tSS'* 
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MILITARY  ROAD  FROM  FORT  WASHAKIE  TO  MOUTH  OF  BUFFALO 

FORK  OF  SNAKE  RIVER.  WYO. 

IV  THg  CHARGE  OF  CaPT.  J.  C.  SaNFORD.  CORPS  OF  EXOINEERS   640 

MONUMENT  TO  SERGEANT  CHARLES  FLOYD. 

h  THE  CHAR(»E  OF  CaPT.  J.  C.  SaNFORD,  CoRPS  OF  ENGINEERS   641 

OFFICEfiS  ON  DUTY  IN  OFFICE  OF  THE  CHIEF  OF  ENGINEERS..  641 

F  O  R  T  T  F  I  C  A  T  I  O  y  S  ,  ETC. 

APPENDIX  No.  1. 

REPORT  OF  THE  BOARD  OF  ENGINEERS   645 

APPENDIX  No.  2. 
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REPORT  OF  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS. 

?*t  of  Fort  Totten.  N.  Y.,  651;  United  States  Engineer  School,  658;  Battalion  of 
Engineers.  657;  Enuineer  Depot.  f160;  eqnipment  of  engineer  troops,  664:  state- 
ami  of  funds,  670;  estimates,  iiSl. 

APPENDIX  No  4 

FORTIFICATIONS,  FISCAL  YEAR  1808-99. 

A)  Coasts  of  Maine  and  New  Hampshire.    (In  the  charge  of  Majs.  R.  L. 

Horie  ^nd  S.  W.  Roewaler,  Corps  of  p]ugineorft. )— -ti''<5. 

bt  Boston  Harbor.  Mass.  (In  the  charge  of  Cols.  Cbas.  R.  Soter  and  8.  M. 
a&pafield.  Corps  of  Engineers.)— 709. 

t  SouTBBAST  Coast  oijttAfiSACHUsETTS  AND  Rhode  Island  at  New  Bedford. 
jlASS.,  AN  I  '  Newport.  B.  I.   (In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of 

Engineers,  i — 724. 

B    Kv>TKtiS-  ENTnANfF.  TO  LOKO  Island  SoIIND   and  (\>A8T  of  Ct^NNECTUnTT. 

iln  the  cliaigt-  ot  Mf^j-  Smith  S.  Leach,  (  "oyp^  of  Engineers.  k-TH. 
:£'  Akw  Y<:>rk,  N.  \.    I  In  the  charge  of  Majs.  i±.  M.  AUam8  and  John  G.  D. 

xni:j'iit.  (  'orps  ot"  EngiiieerH. )— 7*>2. 
>Ti  Dn  AWAKK  RivKR.  N.  J..  Pa,.  AM)  pKi,.    (In the charff*'  of  Lieut.  Col.  C.  W. 

Kayiiiontl.  Corj'S  of  Ell^:ineer■s.) — 7H-J. 
lO  Bai  TiMoitE.  Mi>.    liii  the  char.Lce  of  Col.  Peter  C.  Ilains  and  Lieut.  Charlea 

W  Ktu>^.  Corps  i>f  En^j^ineers.  ^  MJ."). 
iH  WA>Mi\G  ri'N.  D.  C.    Uu  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of 

V  Hampton  Roads,  Va.    (In  the  charge  of  Maj.  Thos.  L.  Casey,  Corps  of 

LhgiueerB, )  -  ^-^4. 

UT^.KST  OK  North  Carolina.    (In  the  charge  of  Capts.  W.  E.  Craighill  and 

E  \V.  Van  C.  Lucas.  Corps  of  EiiKineoi-H. ) — hI.I. 

tv  (Oast  of  S<^>lth  Carolina,  (in  the  chargeof  Maj.  E.  H.  Rgffner,  Corps  of 
l^lryiue-ers.)— 859. 

Coast  of  Georola.    (In  the  chargeof  Capt.  Cassina  E.  Gillette.  Corps  of 

Eorneer^. )— >I7<). 

'^1  ^UMI  EULAND  SOCND,  Ga.  AND  FLA.,  EaST  COAST  OF  FLORIDA,  AND  KeY 

West.  Fla.  (In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd  and  Capts.  Ca&- 
naa  E.  Gillette  and  C.  U.  McKinstry,  Corps  of  Engineers. )— b86. 
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(N)  Tampa  Bay,  Pla.    (In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaord  and 

Capt  Henry  Jervey,  Corpe  of  Engineers. 
(O)  Pknsacola,  Fla.    (In  the  charge  of  Maj.  F.  A.  Mahan  and  Capt.  C.  A.  F. 

Flagler,  Corps  of  Engineers.)— 9 U. 
(P)  Mobile  AND  Mississippi  Souwd.    (In  the  charge  of  Maj.  Wm.  T.  R«xs8oll, 

Corpa  of  Englnoorp. ) — O'JT 
(Q)  New  Orleans  La.,  and  Sabixe  Pass,  Trx.    (In  the  charge  of  Maj.  Jamea 

13.  Quinn,  Cor])a  of  Engin''orH.)— 934. 
(R)  (iALvi:.ST(ix.  Tt^x.    (In  the  charge  of  Maj.  James  B.  Quiim  and  Capt.  C.  S. 

Kicbe.  Corps  of  Engineers.) — Ui'tl. 
(S)  Laki  P< >UTs.    (  In  tliecliArt^e  of  Col.  J.  W.  Barlow.  Lient.  Cols.  G.  J.  Lydecker 

and  A.  M.  Miller.  Maj.  Thomas  W.  Symona,  and  Capt.  Graham  D.  Fiteb.  Corps 

of  Engineers. )"-U74. 
(T)  Sax  Dit:t?o.  CalT  (In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davia  and  Capt. 

James  J.  Meyter.  Corps  of  h:ntfin(-er-?.)— 0751 
(IT)  Sax  iMiANriMX).  ( \vL.    (In  the  eharge  of  Cols.  Cha".  R.  Snt^r  and  S.  M. 

Mansfield  and  Majs.  W.  II.  Honer  and  Clia.s.  E.  L.  B.  Davis.  Corps  ot  Engi' 

neer.s. )— iMJ; 

(V>  Mouth  of  Columbia  River.  Qreg.  and  Wash.    (In  the  charge  of  Maj. 

W.  L..  FiBic,  Uorpe  of  Engineers.)— »i>:j. 
(W)  Pt  uKT  Sorxi'  NVash     (fn  the  eh; > rue  of  Cai)t.  Harry  Taylor  and  Lieut. 

Meriwether  L.  Walker,  Corps  of  Engineers.)— 1005.  ' 


RIVERS  AND  HARBORS. 
APPKNmy  A 

REPORT  OF  MAJ.  S.  W,  ROESSLER.  CORPS  OF  ENGINEERS. 

Improv  KMENTS. — Lubec Channel.  Me.,  1018;  Moosabec Etar,  Me.,  1019;  Narragnagns 
River,  Me.,  1021;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Har- 
bor. Me.,  1022;  harbor  at  Sullivan  Falls.  Me.,  102^^;  Union  River.  Me..  1024;  Baga- 
duce  River.  Me.,  10;J1;  Penobscot  River,  Me..  10;i2;  harbor  at  Uockland,  Me.,  lua4; 
Carvers  Harbor,  Vinalhaven,  Me..  1037;  Georges  River,  Me.,  1038;  Kennebec 
River,  Me.,  1039:  Sa.'^anoa  River.  Me.,  1040;  Portland  Harbor,  Me..  1041;  Saco 
River.  Me..  1043;  harbor  »t  Cape  Porpoise.  Me..  104.'>;  Cocheco  River,  N.  H.,  1046; 
harbor  of  refuge  at  Little  Harbor.  N.  H..  1047 ;  Exeter  River.  N.  H.,  1048;  remoY- 
ing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1049. 

SUttVKY.— Cape  Porpoise  Harbor,  Me.,  1050. 

APPEXDIX  B. 

REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEEE8. 

iMrRovKMKNTS.— Newhnr>Tiort  Harbor,  Ma:.'^..  1058;  Merrimac  River.  Mass.,  10r>0; 
Powovv  River.  Ma.s8.,  lOGl;  Eiasex  River,  Mass.,  10G3;  harbor  of  refuge,  Sandy 
Bay,  Cape  Ann,  Mass.,  1064;  harbor  at  Gloucester,  Mass.,  1066;  harbor  at  Man- 
chester, Mass.,  106)S:  sea  wall  at  .Marblehead,  Mass.,  1069;  harbor  at  Lynn, 
Ma»s.,  lUIO;  Mystic  and  Maiden  rivers.  Mass..  1071;  Mystic  River,  Mass.,  below 
month  of  Island  End  River,  1073:  harbor  at  Boston,  Mass..  1074;  Town  River. 
Mass.,  10»0;  Weymouth  River,  Mass..  1081:  harbor  at  Scituate,  Mass.,  lOSSi 
Duxbury  Harbor,  Miisa.,  lOy'i:  harbor  at  Plymouth,  Mass.,  lOSG;  harbor  at 
Provincetown,  Mass.,  1090;  harbor  at  C'hatham,  .Mass.,  1098;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation.  1094, 

Sdrvev.— Mystic  River,  Boston.  Mass.,  109H. 

Harbor  Lines. — Charles  River,  around  United  States  navy-yard,  at  Boston, 
Mass.,  1098;  Charles  River,  at  Cambridge  and  Boston,  Mass  ,  IKK). 

APPFNDTX  C 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERa 

Improvements.— Harbor  of  refuge  at  Hyannia.  Mass.,  1104;  harbor  of  refuge  at 
Nantucket,  Mass.,  1106:  Vineyard  Haven  Harbor,  Mass..  1109:  Woods  Hole 
Channel,  .Mass..  1111;  New  Bedford  Harbor,  Mjiss..  1114;  Canapitsit  Channel, 
Mass.,  1117;  Taunton  River.  Mass.,  1118;  Sakonnet  River,  R.  I.,  1120:  Sakouuet 
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Point  Harbor,  R.  I.,  1122;  Pawtuc  ket  River,  R.  I.,  1123;  Providenco  River  and 
NarrasHrifi^'tt  B.tv,  R,  I.  H  i':  Gr«-(»n  .Ta<  ket  Shoal.  Providence  Kiver,  H.  I.. 
1187;  Wkkford  Harbor.  Li.  I..  1  Fall  Kiver  Uarbor,  Mass..  IV,10;  Newport 
Harbor.  R.  L.  lia;?;  harbor  of  refnge  at  Point  Judith.  II.  I.,  li:!");  futrance  to 
Point  .Tudith  Pond.  K.  I..  113^:  harbor  of  refuge  at  Hlo  k  island,  R,  I.,  W'VM 
Great  Salt  Pond,  Block  Island,  R.  I.,  1141;  removing  auukon  vessels  or  craft 
otMtrnctiiig  or  endangering  navigatioiit  1144r 
Habrob  Lixrs.— Narra^^anaett  Baj  on  the  eutem  abore  of  (Jonanicnt  Island,  at 
J&ioestown,  B.  1146. 

APPEN^DTX  D. 
fiEPOBT  OF  MAJ.  SMITH  &  LSACH,  OOBPS  OF  ENOINEEBa 

iMnOTWUBNTB, — ^Pawcatnck  River.  R.  1.  and  Conn.,  1149;  harbor  of  refuge  at 

Stonington,  Conn.,  1153;  Mystic  River,  Cmn  .  ll':?;  Thames  Rivf»r.  Conn.,  1155; 
Connecticnt  River  below  Ilartiord.  Conn.,  i  hai  ijur  uf  reluge  at  Duck  L^laiiJ, 
C<)im..  1 161;  Kew  Haven  Harbor,  Conn. .  1 162;  breakwaters  at  New  Haven,  Conn., 
1165:  Hon«atouic  Riv-  r.  Conn.,  1106;  Bridgeport  Tfrir^or.  Conn.,  1168;  Sangatnck 
River  and  Westport  Uarbor,  Conn.,  1177;  NurwaiK  Harbor.  Conn.,  1178;  Five- 
mile  River  Harbor,  Conn.,  1180;  Stamford  Harbor.  Conn. .  Il8'i;  harbor  at  Ooeoob 
and  Mian  lis  River,  Conn.,  IIM;  Greenwich  Harbor,  Conn.,  118tt. 
ScavKY.— Bridgeport  Harbor,  Conn.,  1187, 

HARBaa  Lines.— TbaineH  River  at  New  London,  Comb,  1189;  Bridgeport  Harbor, 
Onm.,  imi  Iforwalk  Harbor,  Oonn.,  im 


PART  II. 

APPENDIX  E. 

KEPOBT  OF  LIEUT.  <X>L.  W.  H.  H.  BBNYAUBD,  <X>BPS  OF  SNQINEEBa 

InROTEUENTS.-  Port  Chester  Har])or,  N.  Y..  1208;  Maniaroneck  Harbor,  X.  Y., 
im,  Larchniont  Harbor,  N.  Y.,  12ia:  East  Chester  Creek,  N.  Y»  1215;  Bronx 
Jlww.N.  Y.,  I  vU7;  Mattitnck  Harbor,  N.  Y..  1219;  Port  Jefferson  Harbor,  N.  Y., 
i?20  Huntington  Harbor.  N.  Y..  12?r?:  Gleiicove  Harbor.  N'.  Y..  1JJ1;  Flu.*shing 
Bay,  N.  Y..  1227:  East  River  and  Hell  Gate,  N.  Y.,  122U;  Harlem  River,  N.  Y., 
1882;  Newtown  Creek.  N.  Y.,  Vm-.  Wallal>out  Channel.  N.  Y.,  1242;  Canarsie 
Bay,  N.  Y.,  124.>:  Browni?  Creek,  Sayville.  Long  IsUmd.  N.  Y.,  1247;  Patchogue 
River,  N.  Y. ,  1249;  removing  sunken  Tessels  or  cratt  obstructing  or  endangering 
navigation.  1251. 
Sdrvey.— Wallabout  Channel,  N.  Y.,  1251. 

HAfiBoR  Lines.  -East  River  at  Rikers  Island,  N.  Y.,  1254;  Ejist  River  at  Oak 
Point,  New  York,  N.  Y.,  1255;  East  River,  between  East  Twenty-third  and 
SaalTwenty-fonrth  atxeeta,  New  York,  N.  Y.,  1908. 

APPENDIX  F. 
BEPOBT  OF  MAJ.  H.  M.  ADAMS,  OOBPS  OF  BN61NEEB3. 

Impkovements.  -New  York  Harbur.  N.  Y.,  \2M\  Bay  Rid^'<'  Cliannt'].  the  trian- 
gular area  between  Bay  Ridge  and  iiod  Hook  channels,  and  Red  Hook  and  But- 
termiUk  channels,  New  York  Harbor,  1260;  Gowanns  Creek  Channel,  N.  Y., 
127  i ;  ramoving  annkan  veawJa  or  ofaft  obatrnoting  or  endangering  nayigatioii, 

1276. 

8usvZY. — East  Channel,  New  York  Harbor,  from  the  Narrows  to  the  sea,  127d. 

APPENDIX  G. 
BBPOBT  OF  COL.  J.  W.  BABLOW,  C0BF8  OF  BNOINEBBa 

JmoTKunm.— Harbor  at  Burlington.  Vt.,  1289;  Otter  Creek,  Vt.,  1391;  Nar- 
rows of  Lake  Chamiilain.  N.  Y.  and  Vt.,  1292;  Hudson  River.  N.  Y.,  129:^;  har- 
bor at  Sangerties,  N.  Y.,1299;  harbor  at  Rondout,  N.  Y.,  laOO;  harbor  at  Peeks 
kill.  N.  Y.,  i:»)l:  Passaic  River.  N.  J.,  i:^03;  channel  between  Staten  Island  and 
Ne-.v  Jer.M'v.  L  01:  Elizabeth  River,  N.  J.,  ino",:  Raritan  River,  N.  .J.  1306; 
South  River.  N.  J.,  liJ07;  Raritan  Bay,  N.  J.,  Uoh;  Matawan  Creek,  N.  J.,  1309; 
harbor  at  Keyport,  N.  J.,  1810;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  1312; 
Shrewsbury  Kiver,  N.  J.,  1318;  Manasqnan  River.  N.  J..  1314;  removing 
aonken  raaaeto  or  craft  obatmoting  or  endangering  navigation,  1815. 
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APP£NDIZ  H. 

REPORT  OP  LIEUT.  r50L.  C.  W.  RAYMOND.  CORPS  OP  ENGINEERS. 

Improvements.— Delaware  River,  N.  J.  and  Pa.,  1317;  harbor  between  Philadel- 
phia, Pa.,  and  Camden.  N.  J..  1328;  St  huylkill  River,  Pa..  13:10;  ice  harbor  at 
Marcnshook.  Pa.,  iron  pit  r  iu  Dfelawure  Bay,  n<'ar  Lewes,  Del.,  i;J44;  Delaware 
Breakwater,  Del.,  1345:  htirbor  of  refuge,  Delaware  Bay,  Del..  1:151;  Rancocafi 
River,  N.  J.,  1356;  Alloway  Oeek.  N.  J.,  1358;  Cooi>er  Creek.  N.  J.,  1300;  (joHhen 
Creek,  N.  J.,  i;^62;  Mantua  Creek,  N.  J.,  1364;  lemoving  sosken  TiMWinlfi  nr  mfl" 
obatrocting  or  endangenog  navigiitkni,  1867. 

APPENDIX  I. 

REPORT  OF  WM.  F.  S^TTTH.  UNITRD  STATES  AQV.^T,  MAJOR  OF 
ENGINEERS,  UNITED  bTA  l  l.S  ARMY,  KEliKED. 

lMrROVEMKNT>4  — Wilminsrton  Harbor,  Del..  Appoqninimink  River.  DeL, 

1374;  Smyriia  Kiver,  Del..  137U;  Murderkill  River,  Del.,  1378:  Mispillion  River, 
Del.,  137ii;  Broadkiln  River,  DeL,  1380;  inland  water  way  from  Chincoteagae  Bay, 
Va.,  to  Delaware  Bay.  at  or  near  Lewen,  Del.,  1381;  Susquehanna  River,  above 
and  below  Havre  de  Grace.  Md.,  1382;  Chester  Kiver,  Md.,  from  Crumpton  to 
JOOM  Landin;;,  1383;  Choptank  River,  Md.,  1384;  LaTrappe  River,  Md.,  1386; 
Warwick  River.  M  l  1387;  Broad  Creek  River,  Dp!  ,  l  ^>^9;  Nanticoke  River, 
Del.  and  Md.,  laHl;  Wicomico  River,  Md.,  1392;  Manokin  River,  Md.,  vm; 
Pocomoke  River,  Md.,  below Sbow  Hill.  1395;  QueenBtown  Harbor,  Md.,Rock« 
hall  Harbor  and  inner  harbor,  at  Rockhall.  Md.,  1397;  removiag  tUlllcen  TBMels 
or  craft  obstructing  or  endangering  navigation,  1398, 

Habbob  TifHim  —  AnwwiniwiftT  Rivsr,  at  Crtsfleld,  Md«,  18M. 

APPENDIX  J. 
REPORT  OP  OOL.  PETER  O  HAINS,  CORPS  OF  ENGlNBERa 

Improvements.— Patapsoo  River  and  channel  to  Baltimore,  Md.,  1405;  channel  to 
Gnttffi  Bay,  In  Patapaco  River,  Baltimore  Harbor,  Md.,  1409;  liarbor  of  eonth- 
w*  r>nltiinore  (S])nng  Garden ),Md., removing siiiikenTeflBeU or GXaftoblfcniO^ 
ing  or  endangering  navigation,  1410. 

Habbob  Ldibb.— Pila^eoo  Bim,  at  Sparrows  Point,  Md.,  I410i 

APPENDIX  K. 

BBPOBT  OF  LIEUT.  COL.  CHAa  J.  ALLEN,  CORPS  OF  ENGINEERS. 

iMrRovEMRNTS.— Potomac  Iliv  or  at  Washington,  D.  C,  1413;  Potomac  River  below 
Wawhiuirton,  D.  C.  1419;  Occoquan  Creek,  Va.,  1421;  Aquia  Creek.  Va.,  Nomini 
Creek,  1423;  T.nwor  Machudoc  Creek.  Va.,  1  V2\:  Rappahannock  River.  Va., 
1425;  Url)ana  Creek,  Va.,  1428;  harbor  at  Milford  Haven,  Va.,  1429;  York  Kiver, 
Vu.,1431;  Mattaponi  River,  Va.,14H3;  Pamnnkey  River,  Va..  1486;  James  River, 
Va..  14:56:  protection  of  Jamestown  T-b-i'l,  Va..  1140;  removing  tiinkeB Teasels 
or  craft  obetructingor  endangering  navigation,  1442. 

SuBTBT.—Anaooftla  River,  D.  C*,  1448. 

Habbob  Lim.— Potomac  River  at  Waahingtoii,  D.  01, 1408. 

APPENDIX  L. 
REPORT  OF  MAJ.  THOS.  L.  CASEY,  CORPS  OF  ENaiNEBR& 

IMPROTBMBNT8.— Harbor  at  Norfolk  and  its  approaches,  Va.,  1471:  Elizabetb 

River,  Va.,  1473;  We.-itern  Braiah  of  Elizabeth  River,  Va.,  1474:  Naiiseraond 
River,  Va.,  1475;  Appomattox  River,  Va.,  147tf;  harbor  at  Gape  Charles  City, 
Va.,  1478;  Nandua Creek,  Va.,  I  ITU;  inland  water  ronte  from  Norfolk,  Va.,tothe 
Bonnds  of  North  Carolina,  1480;  inland  water  route  from  Norfolk,  Va.,  to  Albe- 
marle Sound.  N.  C  throuf^h  Currituck  S^nnd,  14si;  Edenton  Bay,  N.  C,  148J; 
Roanoke  River,  N.  C,  !;  Pasquotank  River,  N.  C.  r.  movijig  sunken  vesselS 
or  craft  obstructing  or  endangering  navigation,  1484. 
SUBTBT.— Deep  Gkeek  Bnuush,  EUaabeth  iUvoTt  Va.,  148fib 
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APPENDIX  M. 
RBFO&T  OF  CAPT.  B.  W.  VAN  C.  LUCAS,  CORPS  OF  £MGIN££Ra 

IllPBOTnrBNm--Ocracok0  Inlet,  N.  C,  1487:  Fishing  Creek,  N.  C,  14^:  Pnmllco 

an  1  Tar  rivers.  N.  C.  14i)0:  Cod  ten  tnia  Creek.  N.  C,  1492:  Trent  River.  X.  C. .  1493; 
Neose  Bitrer.  N.  C,  1495;  inland  waterway  between  Newbern  and  Beanfort, 
N.  C,  via  Clubfoot,  Harlowe,  and  Newport  rivers,  145)7;  harbor  at  Beaufort, 
X.  C,  1498;  inland  waterway  betwe<'n  Beaufort  Harbor  and  New  River.  N.  C, 
im.  New  River.  N.  C.  1501;  Black  River,  N.  C,  1502;  Northeast  (Cape  Fear) 
River,  N.  C,  Cape  Fear  River  above  Wilmington,  N.  C.  1505;  Cape  Fear 
Rirer  at  and  below  Wilmington,  N.  C,  1507:  Town  Creek,  BrunBwick  County, 
N  ,  1515;  remoTing  tankfin  Tewels  or  craft  obatmoting  or  endangoring  navi- 
gaUOQ,  1516. 

APPSNDIX  N. 

RBPOaX  OF  MAJ.  £.  H.  EUFFNER,  COUP^  OF  £NOiN££BS. 

Imvmmvkme.ms.  -Waccamaw  River,  N.  C.  an  l  C,  1517;  Little  Pedee  River, 
S.  C.  1^'.>1:  Great  Pe<ie«  River.  S.  C,  1523;  GeorKetown  Harbor,  S.  C,  1526; 
Wmyah  liay.  S.  C,  1527;  riantee  River.  S.  C,  15o2;  Wateree  River.  S.  C,  1536; 
Congarae  River,  S.  C.  1539;  Coniniree  River.  S.  C,  from  Qervais  Street  Bridge, 
Columbia,  to  Gran  by,  harbor  at  ( 'ivirleston.  including  Sullivan  Island  and  Mount 
Pleasant  shore,  S.  C,  1542;  Wappoo  Cut,  S.  C,  1546;  Beaufort  River,  S.  C, 
1548;  rvniovto^  sirakeii  ▼wboIs  or  craft  obttmctiiig  or  andaogwiog  navigatioBf 
1550. 

SuRVSY.— Entranue  to  Charleston  Harbor,  S.  C,  1651. 

APPENDIX  O. 

JIEFORT  OF  CAPT.  CASSIUS  B.  OILLBTTE.  OOBPS  OF  ENOINEEB& 

licpROVKMENTS. — bavttunah  Harbor,  Ga.,  1550;  Savannah  Kiver  between  Augneta 
and  Savannah,  Qa..  156T;  Savannah  River  above  Augusta,  Qa. ,  1571 ;  Dobov  Bw, 
Qa  .  1578;  Darien  Harb  or,  Ga.,  1574;  Altamaha  River,  Ga. .  IHTS;  Oconee  River, 
Ga.,  1580;  Ocmulgee  Kiver,  Ga.,  15^;  Brauswick  Harbor,  Ga.,  \')fi:t;  inside 
water  mate  between  Savannah,  Qtu,  and  FMnandina.  Fla.,  1590;  removing 
•ankea  wmuAn  or  enf t  ohetmotiiig  or  endangeriiig  navigation,  l&ttd, 

APPENDIX  P. 

BXPOBT  OF  CAPT.  0.  H.  ICoKINSTRY,  CORPS  OF  ENGINBBR& 

iMPKOTKMBNm^Camberland  Sound,  Ga.  and  Fla..  1593;  St.  Johns  Hiver,  Fla., 
frmn  Jacksonville  to  the  ocean.  1IS07;  St  Johns  River  at  Orange  Mills  Flat^, 

Fla.,  IGO^':  V  lusia  Bar.  Fla..  in02:  Oeklawaha  River.  Fla..  10(11;  St.  Augiistin© 
Harbor,  Fla.,  1607;  Indian  River,  Fla.,  16»)S:  harlwr  at  Key  West,  Fia.,  and 
sntranoe  thereto,  1610:  removing  the  water  hyacinth  from  Florida  waters,  1612; 
dredge  for  river  an  1  h;i;  i)or  improvementa,  Fla  .  IfW'.i. 
ScEVEY.— Removing  wator  hyacinths  from  navigable  waters  of  Fiohiia  and 
Louisiana,  1618. 

APPENDIX  Q. 

REPORT  OF  CAPT.  UE.NRY  JERVEY,  CORPS  OF  ENGINEERS. 

lai  ROTEMEXTs.— Caloosahatchee  River.  Fla,,  in?.");  Hiarlotte  Harbor  and  :i=e 
Creek.  Fla.,  1626;  Sarasota  Bay,  Fla.,  1629;  Manatee  River,  Fla.,  1630;  Tampa 
Bay,  Fla.,  1688;  Hillsboro  Bay,  Fla..  1685;  Anclote  River,  Fla.,  Withtacoochee 
River,  Fla..  innS;  Suw.mee  River.  Fla..  ]C>:V.). 

SuRVEY.-'Tampa  Bay,  FJa.,  from  Port  Tampa  to  month  of  bay,  in  Golf  of 
Mexico,  164a 

BasBas  Lmi.— Hilliboio  Biver  st  Tampa,  Fla.,  1610. 
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APPENDIX  R. 

REPORT  OF  CAPT.  C.  A.  F.  FLA(.lii:iL.  COUPS  OF  ENGINEERS. 

Improvements. —Carrabelle  Bar  and  Harbor,  Fla.,  1047:  Apalachicola  Bav,  Fla. , 
1649;  Apalachicola  River,  the  Cut-otf,  and  lower  Chipola  River,  Fla",  1G53; 
upper  Cnipola  River.  Fla.,  from  Marianna  to  its  mouth.  16.">.);  Flint  River,  Ga. , 
1657;  Chattahoochee  Kivtr,  Qa.  arid  Ala..  1660:  Choctawhatchee  River,  Fla.  and 
Ala.,  1664;  Lok  Grange  Bayou,  Fla.,  including  Holmes  River,  from  Vernon  to 
its  month,  1666;  Pensacola  Harbor,  Fla.,  1668:  Blackwater  River,  Fla.,  1673; 
Escaiiiliift  and  Conecuh  rivers.  Fla.  and  Ala..  1874;  Alah.ima  River,  A1;i.,  IHTf?: 
Coosa  River,  Ga.  and  Ala.,  168i;  opt  rating  and  care  of  caaaia  and  other  vvork^ 
Of  nftTigtttioii  on  Ckraaa  Biver,  Qa.  and  Ala.,  1692. 

APPENDIX  S. 

REPORT  OP  MAJ.  WM.  T.  ROSSELL,  CORPS  OF  ENGINEERS. 

Impbotsmknts.— Harbor  at  Mobile.  Ala.,  1096;  Black  Warrior  River,  Ala.,  from 

Tuscaloosa  to  Daniels  Creek.  170^:  '  T  ;iting  and  care  of  locks  and  dums  on 
Black  Warrior  River,  Ala,,  1T03;  Warrior  anuTombigbee  rivers,  Ala.  and  Miss., 
1707;  Noxubee  River,  Miss.,  1716;  Pascagoula  River,  Miss.,  1717;  Pascagonla 
River  and  Horn  Island  Harbor.  Mi»H..  ITlS;  Chickasahay  River,  Miss.,  1720;  Leaf 
River,  Miss..  1721;  channel  from  Gulfport  to  Ship  Island  Harbor,  ^liss..  ]7'32 
Ship  Island  Pass,  Miss..  1723;  Pearl  River  at  its  mouth,  Misa.,  1721:  Pearl  River 
below  .Jackson,  Miss.,  1725;  Pearl  River  between  Carthi^e  and  Jackson,  MLss., 
1T37:  Pearl  River  between  K^linhnr^  and  Carthage.  Miss.,  172*^';  Bogue  Chitto, 
La.,  il'-lH;  canal  between  Wmh  lor  River  and  Five-mile  Creek,  Ala.,  17;jO;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1783. 
Surveys.— F^orn  Island  Pass  and  Harbor.  Mi^-  .  ITsi;  channel  through  Ship 
Island  Pass,  and  from  Ship  Island  Harbor  lo  Uuiiport  and  to  Bilozi,  Miss.,  17^ 

APPENDIX  T. 

HEi  OIii  OF  MAJ.  JAMi:s  B.  QUINN,  COUPS  OF  ENGINEERS. 
ItfBPSCTioK  of  the  iiapix>vement  of  the  South  Paas  of  the  Miaeitssippi  River,  ldil5, 

APPENDIX  TJ. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements.— Chef nncte  River  and  Bogxie  Falia,  La.,  1833;  Tickfaw  River  and 
its  tributaries,  La.,  m35;  Amite  River  and  Bayou  Mauchac,  La.,  1^7;  closing 
crevaaae  in  Pass  a  Lontre,  MiasisBlBaippi  River,  1889;  Improvement  of  the  onUot 
of  the  Mississippi  River  at  Pass  a  Lontre,  1841;  Bayou  Lafourche,  La..  1842; 
Bayou  Piaquemme,  Grand  River,  and  Pigeon  bayous,  La.,  1844;  Bayou  Conr- 
tanleau.  La.,  1847;  Bayou  Tacbe,  La..  1848:  channel,  bay,  and  pasaee  of  Bayou 
Vermilion,  La.,  18.j();  Mermentau  River  and  tributarie.s.  La.,  1851;  month  and 
passes  of  Calcasieu  River,  La.,  1853;  Johnsons  Bayou,  La.,  removing  water  hya- 
cinths from  Louisiana  waters,  1855;  mouths  of  Sabine  and  Nechee  rivers,  Tex. 
18  )0;  Sabine  River,  Tex.,  1857;  harbor  at  Sabine  Pass,  Tax.,  1658;  Homochitto» 
River,  Mis.«i.,  18tj;i. 

Suuvj&Y.— Southwest  Pass,  Mississippi  River,  1803. 

APPENDIX  V. 

REPORT  OF  CAPT.  C.  Q.  RICHE,  CORPS  OF  ENGINEERS. 

IMPROVEME.NTS.— Galveston  Harbor,  Tex.,  1953;  ship  channel  in  Galveston  Bay, 
Tex.,  1961;  channel  from  GalTOSton  Harbor  to  Texas  City,  Tex..  1969;  Galveston 

ship  channel  and  Buffalo  Etayon,  Tex. ,  WA;  op«  rat  ing  and  care  of  Morgan  Canal. 
Tex.,  Trinity  River.  Tex.,  1965;  Buflalo  Bayou,  Tex.,  1907;  channel  in  West  Gal- 
veston Bay.  Tex.,  1968;  mouthof  Brazos  River,  Tex.,  1969;  Braxoo  River  between 
Velasco  ;in<l  Richmond,  Wo-^t  G:ilvoston  Hay  channel,  Donble  Rfiyou.  and  mouths 
of  adjacent  streams,  Tex.,  Brazo.'^  River,  Tex..  1970:  Aransa-^  Pass,  Tex., remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation.  1972. 
Surveys. -Aransas  Pass  and  Harbor,  Tex*,  1978;  month  of  Bmioi  River,  near 
Velasco,  Tex.,  1970. 
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APPENDIX  W. 

REPORT  OF  MAJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

fSPRAVEJiENTS.— Red  Rivor,  La,,  Ark.,  aud  lud.  T.,  r.)79;  Red  River  above  Fnlton, 
Ark.,  1991 :  Cjrprt  sti  Bay uu,  Tex.  and  La.,  199:2;  Ouachita  and  Black  rivers.  Ark.  and 
La.,  1994;  Bayou  Bartholomew,  La.  and  Ark.,  '.>0()0;  \icfnf  River,  La..  2002;  Ten- 
iae River  and  Bayou  Mavon.  La..  2006;  Yazoo  River,  Miss.,  2009:  month  of 
Ym>,  River  and  harUor  at  Vicksburg,  Miss.,  20I5:  Tallahatchie  River,  Miss., 
2020:  Big  Sunflower  River.  Miss.,  2022;  water  gauges  on  the  Mississippi  River 
and  its  principal  tributaries,  2025. 

APPF.KDTY  Y 

REPORT  OF  LIEUT.  ROBERT  McGREGOR,  CORPS  OF  ENGINEERS. 

Impbavkments.— Removing  ohstrnction  in  Arkansji-s  River.  Ark.  and  Kans.,  2031; 
Arkausas  River,  Ark.,  2033;  White  River,  Ark..  „'U:;"i;  Butfalo  Fork  of  White 
River.  Ark..  2037;  Upper  White  River,  Ark..  2(^3^;  Cache  River,  Ark..  2039; 
Blrtck  River,  Ark.  and  Mo. .  2010;  Current  River,  Ark.  and  Mo.,  20-12;  St  Francis 
River,  Ark.,  20iiii  bt.  Francis  River,  Mo.,  2U^. 


PART  III. 

APPENDIX  Y. 
REPORT  OF  CAPT.  EDW.  BURR,  CORPS  OP  ENGINEERS. 

Improvements.— Removing  snags  and  wrecks  from  the  Mississippi  River  below 
the  month  of  the  Missouri  River,  2047;  Mississippi  Rivor  between  Ohio  and 

Missoari  Rivers  'jn.")*^;  harbor  at  St  Loui°.  Mo.,  2087;  to  prevent  the  Mi8gis.sim)i 
j'lverfrom  breaking  through  into  Cache  River  at  BeeoliriM^^e,  above  (Jairo.  IiL7 

APPENDIX  Z. 

REPORT  OF  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

bfPROVKMEXTS.— -Operating  siiajo:  hoat'^  and  dredi^e  boats  on  Upper  Mississippi 
Hiver,  2091:  Missiksijj'M  Stiver  ]>etwe<'n  irionth  of  Missouri  River  and  ^t.  i^iul. 
lMQ");  opi-ratiiiu"  itud  caro  ot  l)es  Moinas  liupi'ls  Canal  and  Dry  Dock.  2160;  opera- 
tion and  care  of  Galena  Kiver  improvement,  Hi.,  2106;  harbor  at  La  Crosse. 
Wis..  2171. 

APPENDIX  A  A 

REPORT  OF  MAJ.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

ItPBOVEMENTS. — MiFsisai])pi  River,  between  St.  Paul  and  Minneapolis,  Minn., 
2173:  con.struction  of  reservoirs  at  head  waters  of  Mississippi  River,  2182;  oper- 
ating and  care  of  reservoirs  at  head  waters  of  Mississippi  River,  2190;  Chippewa 
River,  including  yellow  banks.  Wis.,  2105;  St.  Croix  River.  Wis.  and  Minn., 
2197:  Minnesota  River,  Minn.,  RkI  River  of  the  North.  Minn,  and  N.  Dak., 
2&XI;  bar  at  mouth  of  Warroad  River,  Minn.,  2204:  gauging  Mississippi  Biver 
tt  or  near  St.  Paul,  Minn.,  2205. 

APPENDIX  R  R 
REPORT  OF  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

fimsovrMENTS. — Missouri  River  between  Stubbs  Ferry,  ^font.,  and  lower  limits 
of  Sioux  City,  Iowa,  2217;  snagging  Upper  Missouri  River,  2229;  Yellowstone 
River,  Mont,  and  N.  Dak,,  2231. 

APPENDIX  O  C. 
REPORT  OF  LIEUT.  COL.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

^tt^vRMgyTS.— -Obion  River.  Tenn.,2233;  Forked  Deer  River.  Tenn.,  2235;  Cum- 
t^rland  River,  Tenn.  and  Ky.,  22aij. 

EN  ft  'J9  11 


XVni  CONTENTS. 

AP1>K.\I)I\'  1)  D. 

REPORT  OF  MAJ.  DAN  C.  KINGMAN,  CORPS  OP  ENGINEERS 

iMPROVKMKNTS.-  TeiinoBsee  River  system,  2251:  Tennessee  River,  .*2r>2;  op»»ratinc: 
and  care  of  Muscle  Shoals  Canal.  Tennessee  River,  Frem-h  Broad  and 

LitUe  Pigeon  rivers,  Tenn.,  2300;  Clinch  River,  Tenn.  and  Va.,  2303;  Elk  lliver, 
Tenn.  and  Ala..  2:m. 

SUBVEY.— Jiik  iiiver,  Tenn.  and  Ala,,  2308. 

REPORT  OF  MAJ.  WM.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvfments.— Ohio  River,  2311;  operatinj?  snaor  boat  on  the  Ohio  River,  2340; 

operating  and  care  of  Dnvis  Island  Dam,  Ohio  River,  near  Pittslturg,  Pa.,  2347; 

movable  dams  in  Ohio  River.  23.52. 
SuRVFvs.— Ohio  River,  from  Marietta,  Ohio,  to  Pittshnrj^,  Pa.,  final  report,  2861; 

Ohio  River  at  Guiluiiiii  Kipple.  below  Cincinnati,  Ohio,  SuQ7. 

REPORT  OF  MAJ.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERa 

Improvements.— Monottgnhela  River.  W.  Va.  and  Pa..  2873  2375:  operatini?  and 

care  of  lockB  ami  dams  on  Mononijahela  liiyer.  W.  Va.  ami  Pa..  '2'\i(};  harbor  of 
Pittsburg.  Pa.,  23'J7;  locks  and  lianis  at  Ilerr  Island,  above  head  of  Six-mile 
Island,  and  at  SprinLrdale.  Alloj^lieny  Kiver.  Pa.,  2404;  open-channel  improve- 
ment. Alleirheny  River,  Pa..  L'llO. 

SUKVKY.— Allegheny  Riyer.  Pa..  2411. 

Hakhor  LiNii.— -Ohio  River  at  Allegheny  City,  Pa.,  2449. 

APPENDIX  G  G. 
REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERa 

lMPROVKMENTS.--M\i8kingiim  River,  Ohio.  2454;  0{>erating  and  care  of  loclre  and 
daniB  on  Mu.'^kini^inii  Kiver.  Oliio.  Jiri7;  Little  Kanawha  Kiver,  W.  ^'a.,  2474; 
operating  and  cari'  of  lock  and  dam  on  Little  Kanawha  River.  W.  Va.,  2476; 
Great  Kanawha  Kiver,  W.  Va.,  2479;  o|>erating  and  care  ot  locks  and  danas  on 
Great  Kanavyha  River.  W.  Va..  2485;  Elk  River.  W.  Va.,  24»5;  Gaulev  River. 
W.  Va..  '24m:  New  Hiver  Va.  and  W.  Va..  2498:  Gnyan>lotte  River.  W.  ^'a.J 
2499;  Big  Sandv  River,  VV.  Va.  and  Ky..  25Q1:  operatin-r  atid  care  of  lock  and 
dam  in  Big  Sandy  Kiver.  W.  Va.  and  Ky..  2^0"):  Tug  Fork  ol  Big  Sandy  River, 
W.  Va.  and  Ky.^  2rin>':  Lcvi.-;a  Fork  of  Big  Sanely  Kiver.  Kv.  2r)ii;  Kentucky 
River.  Ky.,  2313;  operatmg  and  care  of  locks  and  dams  in  Kentucky  River, 
Ky..  2323. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

Im PRO VKMKNT?^.— Falls  of  Ohio  River  at  Loniaville,  Ky.,  2545:  operating  and  care 
of  Louisville  and  Portland  Canal,  Louisville,  Ky., 2565;  Wabiujh  River,  Ind.and 
111.,  2577;  oiterating  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash  River, 
2578;  White  River,  Ind.,  2580;  Lock  No.  2.  Green  River,  at  Rumsey,  Ky.,  2.581; 
Green  River  above  mouth  of  Big  Barren  River,  Ky.  (Lock  No. 5 j, 2583;  operat- 
ing and  care  of  locks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2584;  Rough 
River,  Ky.,  2599;  operating  and  care  of  lock  and  dam  in  Rough  River,  KyM 
2002. 

APPENDIX  I  I. 
REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERa 

iMrROVEMBNTS.— Harbor  at  Grand  Marais.  Minn.,  2605;  harbor  at  Agate  Bay, 
Minn..  2f508;  harbor  at  Duluth.  Minn.,  and  Superior,  Wis., 2«1 1;  harbor  at  Ash- 
land, Wis.,  2703:  harbor  at  Ontonagon.  Mich.,  2705;  waterv^av  from  Keweenaw 
Bay  to  Lake  Sn]>erior,  Mich.,  2701;  harbor  at  Marquette.  Mich  .  2715:  harbor  of 
refuge,  Marquelte  Bay,  Mich.,  2718;  harbor  of  rei  ujiC.  (iraud  Marais,  Mich..  2719: 
removing  sunken  vessels  or  cnift  cibstrncting  or  endangering  navigation,  2723, 

Harbor  Lime.— Portage  Lake  at  Houghton,  Mich.,  2723. 
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PART  TV. 

APPENDIX  J  J. 
BErORT  OF  CAPT.  J.  G.  WARREN.  CORPS  OF  ENOTNEEBS. 

[mprovembnts.— Menominee  Harbor.  Mich,  and  Wis.,  2726;  Menominee  Rirer, 
Mich,  and  Wis..  2728;  Oconto  Harbor,  Wis.,  27;n;  Pen.sankee  Harl)or.  Wis., 
Green  Bay  Harbor,  Wis,.  2734;  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wl?.,  2737:  ofterating  and  care  of  Sturgeon  Bay  and  Lake  Michifjjan  .Ship  Canal, 
Wia.,  2743:  harbor  of  refuge.  Sturgeon  Bay  Canal,  Wis.,  2749;  Ahniipee  Har- 
bor, Wis..  27") I:  Kewaunee  Harbor.  Wis.,  2754;  Two  Rivers  Harbor.  \V  is.,  2756; 
Manitowoc  Harbor,  Wis.,  2759;  Sheboygan  Harbor,  Wis..  2762;  Port  Washing- 
ton Harbor,  Wis.,  27tl5;  harbor  of  refuge  at  Milwaukee,  Wis..  2767;  Milwaukee 
Harbor,  Wis.,  2770;  South  Milwaukee  Harlwr,  Wis..  2775;  Racine  Harbor,  Wis., 
277t>;  Kenosha  Harbor.  Wis.,  2781;  Waukogan  Harbor.  III..  2786;  Fox  River. 
Wis.,  2789:  o{»crating  and  care  of  locks  and  dams  on  Fox  River,  Wis..  2794; 
removing  sunken  ves-sels  or  craft  obstructing  or  endangerini,'  navigation.  2H12. 

SCRVEYS.— SheJHjygan  Harbor,  Wis.,  2812;  Racine  Harbor,  Wis.,  26l.>;  Kenosha 
Harbor,  Wis.,  2><17. 

Harbor  Link.— Fox  River,  at  Oshkosh,  Wis.,  2819. 

APPENDIX  K  K. 
REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

IifPROVEMENTS.— Chicago  Harbor.  111..  2ij21;  Chicago  River,  PL.  ^96;  removal  of 
wreck  of  8«"booner  ■/<</< «  _/<:a/n'r  from  North  Branch.  Chicago  River,  111.  2833, 
3866:  CaluiUHt  llarlior.  [11..  •iHii-i:  CalutaHt  Rivrr.  Ill,  and  Ind..  2a^S;  Illinois 
River.  111..  J>i}l:  operatim?  and  c-art^  of  Lagr.iii-:^  ami  K.tnii)sville  Lo<-ks.  lUT 
nois  Riv»-r.  111.,  an'l  apjiroifiies  rl>*T'-to  ."^P:  llliuoi^j  and  Mississippi  ('a  ial, 
%r>3:  o;>»'ra*;n:< ami  care  of  Illinois  anU  .Missitteipj'i  <  'anal  aronml  rapidk  of  Liock 
Rivf-r  at  Ml. .ill,  ill..  .'^ 

Survey.— LTp;)er  lllm us  and  LowfT  Dos  Plaines  rivors.  111..  28'.>0. 

Habhap  [.ink,— CilAluniHt  HartK>r,  111.. 

APPKXDIX  L  L. 

REPORT  OF  CAPT.  CHESTER  HARDING.  CORPS  OF  ENQINEERa. 

IlgR  'VFMFNTS.-— Michigan  City  Harbor.  In<l..  28i>r)-  St.  Joseph  Harlv>r,  Mlch«, 
pjl;  St.  .lf>^f'pb  Rivei\  Alich.,  2t>or);  South  liaven  liar bor,  Mich.,  2UuO;  Sanga' 
tack  H:trl>or.  Mich..  2910:  Kalamazcx)  River.  Mich..  2912;  harbor  at  Holland 

(Bla<^k  i.ak>M.  Mich..  2!n:'.:  harbor  at  Grand  Haven.  Mich..  •.'917:  Grand  Kiver. 
Mifh..  J.tjo;  Mu.-^kegon  HarVx)r,  Mich..  2'.«JS;  Wiiito  Lake  Ilarbur.  .Mich..  •.".':{!; 
Pent\vat*'r  Harb<jr.  .Mich..  Jiioi^;  Lti'lington  Harbor.  Mich..  J'.':!'':  harlmr  at 
Manist  e.  Mich..  2ii;{'.';  harl>orof  refnge.  Portage  Lake.  Manintee  County.  Mich., 
2t»42:  Frankfort  Harbor.  Mii  h..  2UU;  harVior  at  Charlevoix.  Mich..  2iM<"):  harbor 
at  Petoakey.  Mich.,  2^9;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation.  2951. 

APPRNDTX  M  M. 
REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER.  CORPS  OF  ENGINEERS. 

Impbovemknts.— Ship  channel  connecting  waters  of  the  Great  Lakes  between 

Cbicak'O.  Dubith.  and  Btitfalo,  295:'.:  St.  Marys  Kivcr  at  the  talLsMich..  2Ht;Q; 
St.  Marys  Falls  Canal.  Mich..  29>m;  Hay  Lake  Ciiann*-!.  St.  Marvs  River.  .Mich.j 
2979;  CheV>oygan  Harbor.  .Mich..  291^2:  Alpena  Harbor  ^Thunder  Day  River), 
llich..  29s;;  Saginaw  itiver.  Mich..  -V'^'c  Sel>ewaing  Hiver.  Mich..  2'.I87:  harbor 
^refuge.  Sandt>each.  Lake  Huron.  Mich..  2.'SS;  nionth  of  lilack  Hiver.  Mich., 
^2:  Black  River  at  Port  Huron.  Mich..  2'.>'.i.1:  Pine  River.  Mich..  2'.»9.-):  iielle 
River.  Mich..  299<'>;  St.  Clair  Flats  Canal.  Mich._.  299S:  operating  and  care  of  St. 
Ufin  Flats  Canal.  Mich..  2999;  Clinton  River.  Mich..  :{001:  De'roit  River.  Mich.. 
BOjI;  RouLce  Kivfr.  .Mich..  301:?:  tnrinng  ba^^in  in  Kong«-  Ki\t  r.  .Mich!,  3014; 
removing  aunken  vessels  or  craft  obstructing  or  endangering  navigation,  3015. 
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APPENDIX  N  N. 
PvEPOBT  OF  COL.  JARKD  A.  SMITH,  CORPS  OP  ENGINEERS. 

Improvements.— Monroe  Harbor.  Mich.,  8017:  Toledo  Harbor.  Ohio,  8020:  Port 

Clinton  Harljor,  Ohio,  :3034:  Sandusky  Harbor.  Ohio,  3086;  Huron  Harbor.  Ohio. 

30)1:  Vermilion  Harbor,  Ohio.  8a ')8: "Black  River  (Lorain)  Harbor,  Ohio,  8i).V). 

Cleveland  Harbor,  Ohio,  30.')7:  Fnirport  Harbor.  Ohio,  80<i4  :  Ashtabula  Harbor. 

Ohio.  8008;  Conneaiit  Harbor,  Ohio,  8071;  rt'iuoving  sunken  vessels  or  craft 

obstructing  or  endanxering  navigation,  307r». 
SfRVEY.—Clevelan'l  Harbor.  Ohio.  8075, 

Uahbob  Lines.— Toledo  Harbor,  Ohio,  3078;  Cleveland  Harbor,  Ohio,  80S0. 

APPRNDTX  O  O 

REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa,,  3091;  Dunkirk  Harbor,  N.  Y..  80im;  Buffalo 
Harbor.  N.  Y.,olOl ;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor. 
N.  Y..8114;  Tonawanda  lliirbor  and  Niagara  River.  N.  Y.,81ir);  Niagara  River 
from  Tonawanda  to  Port'Day.  N.  Y.,8I21. 

Haebob  Line. — Outer  harlx>r  at  Buffalo,  N.  Y., including  West  Seneca,  3128. 

APPENDIX  P  P. 

REPORT  OF  CAPT.  GRAHAM  D.  FITCH,  CORPS  OF  ENGINEERa 

Improvements.— Wilson  Harbor,  N.  Y.,  8129;  harbor  at  Charlotte,  N.  Y.,  3130: 
harbor  at  Pultneyville,  N.  Y.,  3182:  harbor  at  Great  Sodus  Bay.  N.  Y.,  3183; 
harbor  at  Little  Sodus  Bay,  N.  Y..  'SV\'y.  harbor  at  Oswego,  N.  Y.,  818H;  harbor 
at  Cape  Vincent,  N.  Y.,  3145;  ish<>als  in  the  St.  Lawrence  River.  l>etween  Ogdens- 
burg  and  the  foot  of  Lake  Ontario,  81-17;  harbor  at  Ogdensbnrg,  N.  Y.,  8149. 

APPENDIX  Q  Q. 
REPORT  OF  CAPT.  JAMES  J.  MEYLER,  CORPS  OF  ENGINEERS. 

iMPRQVKMKyrs. — San  Diego  Harbor.  Cal.,3163;  deep-water  harbor  at  San  Pedro 
Bay,  Cal.,  315Q:  Wilmington  Harbor,  Cal.,  3158:  San  Luia  Obispo  Hartwr.  Cal.. 

APPENDIX  R  R 
REPORT  OF  MAJ.  W.  H.  HEUEK.  COHPS  OF  ENOTyKERS. 

Imfrov  kmf.nts.— Harl>or  at  Alviso.  Cal. .  3161 ;  harlwr  at  San  Francisco.  Cal. .  3162 : 
Oakland  Harbor.  Cal..  ;!16;^:  San  Joaquin  Rivor.  Cal..  SH^fi;  Moi  elnmne  River, 
Cal..  ::h?8  :  S.>cramento  and  FVather  rivers.  Cal..  81»U);  Napa  liiver.  Cal.,  81g2: 
Petaluma  Peek.  Cal.  3188;  Hnniboidi  Harbor  ami  Hay.  Cal..  31??5 ;  removing 
sunken  vt^ss»-la  or  craft  obstny  ting  or  <'n'i,ni  rrini^^  iiuviuat^  n.  81^8. 

SiMtVKV. — San  .loimniTi  Iviv*  r  ami  Stot  ktori  ami  M  'tmoM  channelH.  Cal..  3188. 

Haki'.ok  Lini:s.  Eastein  shore  of  San  i'rancisco  l'.:iy.  l>et\vo»-u  Toiiit  San  Pablo 
and  Oakland.  Cal.. 

APPENDIX  S  S. 

REPORT  OF  CAPT.  WILLIAM  W.  HARTS.  CORPS  OF  ENGINEERS. 

Improvkments.— Port  Or  ford  Harbor.  Orfig..  8100;  mouth  of  J^'j)^^'^' 
Ore^.,  8200;  Co  nille  River  ( )r>-g..  l>et  wn'u  Cngiiillo  ami  M\-rtle  Point. -i-H)^: 
entrance  to  Coos  B.i\  and  H:irl)<>r  Or^-LT. .  ■'<\tO',i;  tlre'li;iTi'^  (_'oti8  Bav.  Orerr.. 
Coo.s  Kivcr.  (■)rci(..  :{..'(>^S:  l"nii>';na  Kiv»-r.  Orv^..  :iJ"'.*:  month  ot  .Sinslaw  Rivpr. 
Or»'^^,  ::  jlO:  Al.^ua  River.  (  )rf'L,^ .  Yagum  i  Ba>  .  ( )rei:  -'.Jl^:  oxaniination  "of 
Ya.iuma  P^ay.  Oret?..  821'):  N^'^tUiX-^a  Kivcr.  Ore^v.  Tillamook  Bavan.i  Bar. 
Ort'ijf  .  :;2K;  Upper  Colunibia  and  Snake  rivers.  Ort*?  an'!  ^^Y'^'^h..  UJlU:  Vj^*'"'" 
bia  River  at  Three  mile  Rapids,  and  boat  railway  from  The  Dalles  K^P^^^^^' 
C<-liio  Kails.  8'-.'21;  canal  at  the  Cascades.  Columbia  Ui v.  r.  Oreg..  ih'J'J:  ^U  ''r'*ting 
and  care  of  canal  and  locks  at  the  Cascailea.  Columbia  River.  Qre^;.- 
Columbia  River  between  Vanconver.  Wash.,  and  mouth  of  Willamette  Kivert 
3229;  Clearwater  River,  Idaho.  3281. 
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APPENDIX  T  T. 
REPORT  OF  MAJ.  W.  L.  FISK,  CORPS  OF  ENGlNEERa 

iMPRorEMFXTs.  ^Lonsf  Tom  River,  Oreg.,  ??Cr^";  Willaiiiettn  Rivt  r  altovc  Pnrt- 
knd.  and  Vamtiiil  River,  Oreg.,  3234;  Columbia  auU  Lower  Willamette  rivers 
below  Portland,  Oreg..  Colnmbia  River  l)elow  Tongue  Point,  324'):  month 
of  ColTimbiii  Hiver,  Oreg.  and  Wash.,  8246;  ClatHkaui*'  River,  Oreg.,  3J47; 
Lewis  River,  Wash.,  S24«;  Cowlitz  RiTer.  Wash.,  324ii;  gauging  waters  of 
Cbliiinbla  Biw*  Oreg.  and  Wnsli.,  3250. 

HabbobLdisb.— Willamette  River  at  Albina,  Portland  Harbor,  Oreg.,  aasi. 

A1»PENDIX  U  U. 
REPORT  OF  CAPT,  HARR^  TAYLOR,  CORPS  OF  ENGINEERS. 

iMiRovEMENTK.—Willapa  River  and  Harbor,  Wash..  3259;  Qray<^  TTarl  or  and  bar 
entrance,  Wash.,  82t>U  Chehalis  River,  Wash..  Pnfpet  ^und  and  its  triba- 
Ury  waten.Wasfa. ,  3967;  harbor  at  Oly mpia,  Waeh. ,  8270:  waterway  conneetiiig 
Pnget  Sound  with  lakes  Union  and  Washiii.srton.  ''27 \ ;  Everett  Ffarbor.  Wanh., 
SwiDomifib  Sloogh,  Wash.,  ii274;  Okanogan  River,  Wash..  ;i275;  Pcnd 
Oniile  RiTer,  Waiib.,  Kootenai  Bivw.  Idabo,  between  Bonnera  Ferry  and  the 
interDatioiial  ixntxlary  line,  9^276;  Kootsnai  Biveir,  above  Jennings,  Mont.,  8277; 
Flathead  RiTer,  Mont.,  mo. 

APPENDIX  V  V. 

HKPuIiT  OF  LIEUT.  COMMANDER  J.  C.  FREMONT,  U.  a  NAVY. 
ScpKBVi&ioN  oi  the  harbor  of  New  York,  N.  Y.,  dUdU 


PART  V* 

APPENDIX  W  W. 
EKPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

G.  L.  On. 'XspiE,  colonel,  ^'or^o of  Enirin'^rs,  U.S.  A.preBldent:  Amos  Stirkney, 
iieuteniintrcolonel,  Coios  of  Engmeer.s,  U.S.A.;  Thoe.  H.  Uandbnry,  major, 
Corpe  of  Engineers,  U.  S.  A ;  MeaBrs*  Henry  L.  Marindin,  asaistant,  United  Stataa 
Co.'i  t  and  Gi  c)detic  Sorr^y,  B.  M.  Harrod,  Robert  S.  Taylor,  and  J.  A  Ooket^ 
son,  Vcnnmissionen, 

AmnJAL  Rkport  roB  Fiscal  Tear  eicbiivo  Juki  80, 1899, 8391. 

Arr  rvDix  1.  — Report  of  Capt.  Mason  M.  Patrick,  Corpe  of  En'^riuccr^.  scrrotary 
MissiBsippi  liiver  CommisHion,  upon  operations  daring  the  year  ending  May  31, 
1899,  S837;  (A)  laws  affectint?  the  Mianasippi  River  Gommisston.  Jnly  1, 1808,  to 
■hTne.'IO,  ISf^y.SSol:  ( B)  specifications  for  construction  of  self-propolliTii;  hydraulic 
dredge  iota, for  Mississippi  River  Commistslon.  3353;  ^C)  report  of  Assistant  Eu« 
gineer  A.  T.  Morrow  on  snrvey  work  along  th  <  -  u  pper  riTer ,  at:d  on  the  comparison 
of  the  reenltsof  the  low- water  survey  ot  iSUT  v>b  along  the  lower  river,  with  the 
reeoltaof  previous  surveys,  3371:  (D)  report  of  W.  :S.  Williams,  surveyor^  on  pre- 
<Rte-1eTdl  work  from  St.  Paul  to  Aitmn,  Minn.,  340");  (E)  instractions  for 
precise-level  work.  :{4>i9;  (F)  report  of  Assistant  Engineer Kivas  Tully  ongauges, 
redaction  of  physical  data,  and  olBce  pubiications,  3474;  (G)  report  of  Assistant 
ISngineer  Thomas  Middleton  on  repairs  to  plant  and  constmction  of  new  plant. 
'U>>r:  {H  )  report  of  Assistant  Engineer  F. B.  Maltby  on  dredging  operationaon 
the  Miaeissippi  River  between  Cairo,  111.,  and  Head  of  Passes,  La.,  3490. 

Appendix  3.— Report  of  Capt.  E.  Eveleth  Winslow.  Corps  of  Engineers,  upon 
"I  '-rations  in  the  first  and  second  districts,  3r)U4;  report  of  Assistant  Engineer 
Aug.  J.  Nolty,  n|jon  work  done  in  first  district,  scttson  of  is'.ts  '.i.i.  il'iKJ:  report 
of  Assistant  Engineer  W.  M.  Kees.  on  work  in  second  district,  daring  season  of 
1898-99,  3521;  report  of  Assistant  Engineer  Charles  Le  Vassenr,  on  work  of 
removiBK  Nonconnah  RtH-k.  below  Memphis.  Teun..  3.1i9;  re^tort  of  As.'sistant 
Enginet-T  Aug.  .7.  Noltv,  on  care  of  and  repairs  to  plant,  first  and  second  dis- 
tricts, for  the  year  ending  April  '.'>().  1899,  3S81. 

Ai  PKN  Dix  3. — Report  of  Capt.  H.  C.  Newcomer,  Corps  of  Engineers,  on  operations 
IB  the  third  district,  3o37;  report  of  Assistant  Engineer  Arthur  Uider,  on  sor- 
nya,  oonatroction  work,  xepatxs  to  plant  and  cam  of  aama^  8544;  report  of  Aaglit- 
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•nt  Engineer  H.  St.  L.  Copp4e,  npon  operations  on  Lower  Yazoo  levee  district. 
8554;  report  of  Assistant  Engineer  E.  C.  Tollingt  r,  ou  operations  in  the  Upper 
Tensae  levee  district,  8567. 

ArrENDix  J. — Reju  rt  of  Maj.  (>.  McC  Dorbv.  Corps  of  EriLrinrers,  oti  op'  iations 
in  t\m  fourth  diBtnct.  3r>fr'.>:  (A)  valno  of  Dlatit,  (B)  coinmerc-ial  statistics.  New 
Orleans.  La..  HG'-iO;  (C)  list  of  ci\  ilian  eiii4:iTirer.s.  (D)  rei)ort  of  Assistai  t  Engi- 
neer H- JS.  Dougla.s  npon  iinprovin;;  liarbors  %t  Natchez,  Miss.,  and  \"i^l;iiia.  La.. 
H621;  (E  l  report  of  Assistant  Kngnneer  H.  S.  Douglas  upon  initii  ovini;  harbor  at 
New  Orleans  La..  (F)  re]>ort  of  Assistant  ETj^^imer  It.  ^j.  Don^la.-  on  oper^ 

ations  at  the  (  government  depot  at  New  Orleans,  La.  •>''•' j:  i.^^)  rej  ort  of  Assist- 
ant Engineer  A.  F.  \VcK>ileY.  jr. .  on  Atchatalaya  an  1  lied  riVers.  La..  ■!''£)•■  (H) 
report  of  Assistaiit  EnuMueer  VV.  .1.  Hardee  on  le\ce  work  in  Lower  Tensas. 
Atohafalaya,  Lafourche.  Harataria.  Pontchartrain.  and  Lak-e  Bov'.tno  leveo  die- 
trict,s.  ■',fV.\\h,  (l  \  abstracts  of  propi^sala  for  levee  work  in  fourth  district,  atii:*; 
(J)  list  of  contracta  in.  torce,  fourth  distiict, 

PART  VI. 

APPENDTX  X  X. 
REPORT  OF  THE  MISSOTTRI  RIVER  (^OMMI^STON-. 

Amos  Stk^kney,  lieutenant-colonel.  Corps  of  Engineers,  U.  S.  A.,  president;  Thos. 
n.  Handbury,  major,  Corps  of  Etigineers,  U.  S.  A.:  W.  L.  Marshall,  major.  Corps 
of  Engineers,  U.  S.  A.;  Messrs.  Q.  C.  Broadbead  and  C.  L.  C;haffee,  Commis- 
sioners. 

Annual  Report  for  Fiscal  Year  kndinq  June  30.  I8li9.  3055. 
Api  endix  a. — Annual  report  on  surveys,  by  Assistant  En^dneer  A.  H.  Blaisdoll. 
MliL 

Appendix  B. — Annual  report  on  gauges  and  physical  data,  by  Assistant  Engineer 

A.  H.  Blaiadell.  ::>.;.'). 
ArPF.M>[x  C.— Animal  reports  on  commercial  statistics,  by  Assistant  Engineer 

A.  H.  Blaisdell,  :jiiT». 

Appendix  P.— Annnal  report  on  local  works  above  Kansas  City,  by  Division  En- 

glnoer  Hamnel  H.  Vonrre,  :'f>H8. 
Ari  t:M>ix  E.— Annual  report  on  Omaha  division,  by  Division  Engineer  8.  Waters 

Fox.  37017 

Appenpix  F. — Annual  report  on  Gnsconade  division,  by  Division  Engineer  S. 
Waters  Eox,  :!7o.'.. 

ArpKNuix  (T.--Annual  reyiort  on  local  w^orks  below  Kansas  City,  by  Division 

Engineer  S.  Waters  Kox,  :i710. 
AT'fF.Niux  H.— Annual  report  on  the  Osage  River,  by  Assistant  En.{^neer  F.  B. 

Maltby.  :TT4^  " 
Appendix  I.— Annual  report  on  the  Gasconade  River,  by  Aeaiatant  Engineer  F. 

B.  Malt  by  TTOTk    

APPENDIX  Y  Y. 

REPORT  OF  TnE  CALIFORNIA  Dt^.PRTS  COMMTSSTON. 

S.  M.  Maxsfieli>.  colonel.  Corps  of  Engineers,  U.  S.  A.,  president;  W.  H.  Heuer. 

iiiaior,  ('orp8  ot  En-^ineers,  U.  S.  A.:  Herl>ert  Deakyne.  first  lieutenant.  Corps 

of  Eu;;ineerB,  U.  S.  A.,  i'utniiu'ssiouers. 
Annual  Report  for  Fiscal  Year  rndinq  June  30.  18!  9.  3747. 
ApPi'Nnix  A.— Synopsis  of  applications  for  atithority  to  mmo,  witli  action  taken 

thereon,  ;ir.jU. 

APPF.XmX  7  z 

Establishment  of  harbor  lines  in  Honolulu  Harbor,  Hawaiian  Islands,  3769. 


MISCELLANEOUS. 
APPENDIX  AAA 

REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Repair  of  A(}uednct  Pridye.  Potomac  River.  Wrtshinsjon,  D.  C,  3777;  memorial 
bridge  acrosa  Potomac  iiivt;r,  Waahington,  D.  C.,  3779. 
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APPENDIX  B  B  B. 
REPORT  OF  LIEUT.  COL.  A.  M.  MILLER,  CORPS  OF  ENGlNEERa 

Maintknaxce  and  rei>air  of  Washinprton  Aguedqct.  37^'1 :  increasing  the  water 
>up;.Iv  of  WasLim^^on,  D.  C.  inveetigittiut;  the  water  Buppiyof  Waahmg- 

APPRNDTx  n  n  n 

REPORT  OF  COL.  THEO.  A.  BINGHAM,  U.  S.  ARMY. 

iMPROVT^trNT  and  care  of  public  bnildinga  and  grounds  in  the  District  of  Colnm- 

bia.  3>11:  Wa^hiiiKtou  Monuiii^-nt.  '>Hlf:  Di'partinciital  toli'L^raph  and  tolei)lione 
line-.  •3>'*3b,  :}S4.2;  extensions  of  buildin.^s  ])eyoad  the  liuiiJing  lines  in  the  city  of 
Wayhirigton.  nnlawful  occTipation  of  (Tovernment  rpservatious.  HbH':  8tutnee7 
3841;  monnment  and  wharf  at  VValcctield,  Ya.,  'db-k2\  United  .states  wharl  prop- 
erty at  Wa-shm^^ton,  D.  C,  iiiHH. 
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AVKUAL  SEPOST  OF  THE  MISSOURI  RIVER  COMMiaStON  FOB  THE 

FISCAL  YEAR  ENDING  JUNE  SO,  1999. 

Office  Missouki  Rivee  Commission, 

8t.  Louis,  Mo,,  July  12, 1899. 

Bmz  The  Missoui  Biver  GommisBion  beg  leave  to  sabmit  hetewitb 
their  annnal  report  for  tbe  fiscal  year  ending  Jnne  30, 1899. 

OBaAlOZATION  AND  MEETINGS  OF  XI1£  COMMISSION* 

Ko  change  occnrred  in  the  personnel  of  the  Commission,  which 
remained  tbroughont  the  year  as  follows: 
Lieut.  Col.  Amos  Sticknev,  Corps  of  Engineers,  IT.  S.  A.,  president. 

Mr.  G;i!  l;Hid  (\  IJronflbiMd. 

Muj.  Thuauis  H.  Ilaudbury,  Corps  of  EngineerSy  U.  S.  A. 
Mr.  C.  L.  Chaffee. 

Muj.  William  L.  Marshall,  Corps  of  Engineers,  IT.  S«  A. 

The  duties  of  secretary  were  performed  by  the  president  of  the 

Commission  under  Special  Orders.  Ko.  126,  Adjntant  Generars  Office, 
\Vaj>hiii'jtoi!.  D.  C,  <laf('d  May  30,  1898,  nntil  ijecoiiilxT  31,  when  they 
were  asisiimed  by  Cai>t.  Graliam  D.  Kitcli,  Corps  of  Engineers,  in  accord- 
ance with  Special  Orders,  ^<».  232,  Adjutant-General's  Office,  Wasliirig- 
ton,  D,  C,  dated  October  1,  189S.  On  tbe  15th  of  February,  1899, 
(  apfain  Fitch  was  relieyed  by  Capt.  U.  M.  Chittenden,  Corps  of 
Engineers,  U.  S.  A.,  ]mrsnant  to  Special  Orders,  No.  32,  Adjutant* 
General's  Offiro.  Washington,  D.  (  '.,  dated  Fobrnary  8,  1.S09. 

The  ( J<»iiiiiiissi()ii  held  three  Tncetin^^^  during  the  year,  viz,  July  11-12, 
and  October  27-2i>,  1898,  and  March  14,  1899.  The  Commission  made 
two  tours  of  inspection  on  the  river  daring  the  year,  one  between 
August  26  and  September  2,  and  the  other  between  October  25  and  29. 

▲FPSOPEIAIIONS  AND  ALLOXM£MXS. 

In  the  approved  allotments  from  the  appropriations  of  July  1, 1898, 
there  have  been  no  changes. 

The  argent  deficiency  act,  approved  January  5, 1899,  contained  the 
following  item: 

For  continuing  and  completing  the  work  of  protnctin<]^  the  banlv  in  Pelican  Rend, 
Miwouri  Jhiver^  one  hantlred  thoutuuid  doUaru.  And  thia  sum  shall  be  deducted  from 
tbe  sum  of  three  hnndred  thousand  doUan  anfborised  to  he  apjiropriated  and 
ex\tvr\<\i'(l  for  roTitiiitiiTi.<x  improvrnirnt  of  thn  Mi.sHonri  Kiver  from  its  month  toSioiuc 
City,  Iowa*,  for  tli©  tiscai  year  ending  Jnne  thirtieth,  nineteen  hundred,  by  the  **Act 
making  appropriations  for  the  construotion,  repair,  and  preservation  of  certain 
pahlie  workn  rm  rivers  nn<!  harl>nrs,  mid  for  other  poipOMti"  Which  lNMWm6a  law 
on  Jane  tiiirdj  eighteen  handred  and  ninety -cdx. 
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The  river  and  harbor  act,  approved  March  3, 1899,  contained  the  fol- 
lowing items: 

For  improving  the  Mlssoml  RiTer  from  its  moath  to  Sionx  City,  Iowa,  aocordinir 

toplaiiH  and  spocifical  ions  of  thoMiftsouri  River  CommiBsioii,  f)ni<  Inindn'd  thoMsand 
doilarti :  Provided,  That  of  this  amoant  the  following  sums,  or  so  much  thereof  aa 
may  be  nsMmary,  in  the  dli«retion  of  the  Secretary  of  War,  shall  be  expended  for 
eontinuing  iinprovemente  at  the  followinfj  places*,  namely:  For  work  at  the  mouth 
of  the  Kaw  Kiver,  in  Missouri,  tive  tboosaud  dollars;  for  work  on  the  right  bank 
above  the  month  of  Little  Blue  BlTer,  In  Hlawnri,  Bto  thousand  dollars;  for  work 
above  G'asf^ow,  MissOtft,  t^ii  thousand  dollars;  for  work  near  ITnntHdale,  >!i^snriri, 
ten  thousand  dollars ;  for  local  work  above  Kansas  City,  Missouri,  not  yet  cowpluted. 
twenty  tbonsand  dpUani;  for  repaira  on  works  and  oontinxencies,  flfteen  thonsana 
dollnrs:  .^rrs  idru  ahv.  That  of  tne  said  amount  of  one  hundred  thousand  dollars  the 
sum  of  thirty-tive  thousand  may  be  expended  iu  operating  snag  boats  on  the  Mis- 
sonri  River  between  Slonz  City  mad  ita  mouth,  in  vemoying  siuigs,  wrooka,  and  other 
obstruct!  on  H. 

Improving  Gasconade  River,  Misaonri :  Coutiuuiug  improvemeat,  llfteen  thousand 
dollan. 

Improving  Opnn^^e  Kiver,  Missonri,  by  the  ooDstrnction  of  a  lock  and  dam,  in 
accordance  with  the  plan  and  estimate  Bubmitted  by  the  Missonri  liiver  Commission 
in  thoir  report  of  July  twelfth,  eighteen  hundred  and  ninety-eight,  and  printe<l  in 
Volume  Six  of  the  Report  of  the  Chief  of  Kngineera  for  the  year  eighteen  hundred 
and  ninety -eight,  tweuty-Qve  thousand  doHaiB:  Provided,  That  the  Secretary  of 
War  may  enter  into  a  contract  or  contracts  for  such  work  and  materials  as  may  bo 
necessary  for  the  completion  of  Riirh  lock  and  dam,  or  the  materials  may  be  pnr- 
ohaacd  and  the  work  done  otherwiut  thiiu  by  coniiuct,  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law,  not  to  exoeea  in  the  aggregate  on^ 
hundred  and  forty-aix  tiiouBand  doUara,  excInaiTo  of  the  amoant  herein  and  hereto- 
fore appropriated. 

The  sandry  civil  act,  approved  March  3, 1899,  contained  the  follow- 
ing item: 

Improving  Missonri  River  from  mouth  to  Sionx  City,  Iowa:  For  continuing  im- 
provement of  Missouri  River  from  its  month  to  Sionx  City,  Iowa,  including  salaries, 
clerical,  office,  traveling,  and  miscellaneous  expenses  oi  the  Missouri  River  Com- 
mission, surveys,  permanent  bench  marks,  and  gauges,  two  hundred  thousand  dol- 
lars :  I'rovided,  That  of  this  amount  the  following  Hnnm,  or  so  umoh  thereof  as  may 
be  necessary,  in  the  discretion  of  the  Secretary  of  War.  shall  be  ex]>ended  in  works 
of  improvement  at  the  following  places,  namely:  Saint  Joseph,  Missonri,  thirty 
thousand  dollars ;  Omaha,  Nebraska,  and  Council  Bluffs,  Iowa,  fifty  thousand  dollars; 
opposite  Leavenworth,  Kansaa,  five  thousand  dollars;  Jetfersou  City,  Missouri, 
twenty  thoatand  dollars  to  improve  the  harbor  at  JeiFerson  City  by  compelling  the 
current  and  ohaniir!  of  the  river  to  the  ^^onthsido  th<  i«M»f;  Nigger  Bend,  Missonri, 
ten  thousand  dollars;  Randolph  Bend,  Missouri,  fifteen  thousand  dollars;  Lexing- 
ton, Miasonri,  ten  tboaaand  dollars. 

At  its  meetiug  of  the  14th  of  March,  1899,  the  Commissiou  recom* 
meiided  the  foUovfing  allotmentB  ftom  the  above  approptiationsy  wMoh 
were  approved  by  the  Ohief  of  Eogineera  and  Secretary  of  War: 


From  river  and  harbor  aet : 

For  work  at  th»'  month  of  the  Kaw  River    $1,  000 

For  work  on  the  i  iglir  i^ink  ubuve  the  mouth  of  Little  Blue  River   5,  (XN) ' 

For  work  above  Glasgo w,  Mo  « .  lO,  000 

For  work  near  HuutsdaJo,  Mo   1,  (jOO 

For  work,  local  works  above  Kansas  City,  Mo   Ui,  000 

For  work  in  first  reach  -   is.  500 

For  work,  repairs  and  contingencies   15.  000 

For  work,  operating  snag  boat   25, 000 

For  new  plant   4, 500 

For  general  office  ezpenaea...*   9, 000 


1011^000 

From  the  sundry  civil  act: 

For  work  at  Omaha  and  Conndl  Blnflb......   40, 000 

For  work  at  St.  Joseph,  Mo   24, 000 

For  work  opposite  Leavenworth,  Kana   2, 000 

FctVQdcntBaadolphBend^Mo   l^OOO 
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From,  the  sandrj  civil  act— Coutioued. 

For  work  aboTO  montli  of  Little  Blue  Biver   $10, 000 

I    r  work  at  Lexin/^ctou,  Mo   8,00U 

For  work  above  Glaagow,  Mo  ..•«..••••.,.........................••••  8,000 

For  work  at  Nigger  Bend,  Mo.  «.  8,000 

For     rk  rit  .iet1er«on  City,  Mo   16, 000 

For  u*>w  plant   13, 500 

For  repau  and  oonttngMieiw   35, 000 

Tor  surveys,  gauges,  phv'^i^n)  data,  etc   10, 5(Xl 

For  aaiaries  of  tho  oomnusbioD,  travel  and  general  oMce  expenses .... ..  13, 000 


200,000 

The  sum  appropriated  in  the  urgent  deficiency  act  was  specifically 
npi  ropriated  for  the  work  at  Felifiaa  BeDd,  and  no  allotment  by  tke 
commission  was  necessary* 

8UBTBT8  AHD  XZAMIN ATI0II8. 

Under  the  project  for  a  topographical  survey  of  the  Missouri  River 
Valley  between  bluff  lines  from  the  mouth  to  Sioux  City,  Iowa,  adopted 
by  the  comTiiission  September  (i,  1894,  uo  field  work  was  done  during 
tije  year,  aiui  tiie  ouly  work  performed  was  the  completion  of  the  charts 
of  ttie  surveys  of  previous  years. 

These  charts  are  fourteen  in  number,  drawn  to  a  scale  of  1,000  feet 
to  1  inch,  aiifl  pnibr.i('e  sni  vcys  made  from  1894  to  1897,  incluvsive,  cover- 
ings the  river  from  its  mouth  to  10  miles  above  Kansas  Oity,  Mo*|aiiver 
distance  of  400  miles. 

The  charts  cover  thoroughly  all  of  the  valley  within  1^  to  2  miles  of 
the  river,  except  where  tlie  bluflTs  lie  nearer  than  tiboee  aistanees,  and 
where  the  blufliB  are  farther  away  they  nave  been  separately  located 
and  j>larted;  contonr  lines  on  the  low  ground  nre^^hown  at  n  tV^ot  inter- 
vals, and  on  tiie  blulis  at  I'O  foot  intervals,  lor  further  details,  see 
report  of  Asst.  Eugineer  A.  H.  Blaisdell,  Appendix  A« 

GAUaSS  AND  PHT810AL  DATA. 

On  the  >rissouri  River  22  permanent  water  ganir»'^  were  maintained 
throu<jjliout  the  year  independently  of  those  maim ;uiie<l  in  connection 
with  works  of  improvement,  their  records  being  reported  weekly  to  this 
office. 

Through  the  courtesy  of  the  eugineer  officer  in  charge  of  the  river  ' 
above  Sioux  City,  the  weekly  records  of  the  fraug^es  at  liismarck, 
N.  Dak.,  TowfiHcnd,  Mont.,  and  Fort  Benton,  MouL,  were  also  fnr- 
uisbed  dnrin^j  portions  oftlie  year. 

Hydrographs  of  all  the  gau^^es  were  kept  platted  to  date  aud  any 
errors  made  manifest  were  at  once  traced  aud  corrected* 

There  were  but  few  inexpensive  repairs  needed  on  any  of  the  gauges 
during  the  pi  riod  of  their  maintenance. 

During  the  fall  one  inspection  trip  was  made. 

The  assistant  making  this  trip,  in  addition  to  the  inspection  of 
gauges,  was  charged  with  other  duties,  such  as  the  collection  of  com- 
merdal  statistics,  the  inspection  and  measurement  of  bridges,  and 
other  work  requiting  the  services  of  an  engineer. 

Of  the  12  i)ilot  btillctins  maintained  betweett  t!ie  rtiouth  and  Kunsas 
City,  the  one  nt  Jvansas  City  was  continned  througliout  the  entire  year 
at  the  written  request  of  local  steamboat  interests,  but  the  others  were 
discontinued  daring  the  months  of  December,  January,  February,  and 
Mmh. 
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All  tlie  biillofiiis  read  from  a  stage  5  feet  l)elnw  standard  low  water, 
and  dntiiiir  ivom  .liimiary  1,  181)S,  when  tlie  United  States  AVeatlier 
l>uieaa  lowered  tlie  zero  elevaLiou  of  their  liennann  fjaugo  to  06.2 
feet  above  tbe  St.  Louis  directrix,  the  bnlletiti  readings  practicftllj 
correspond  with  the  publiahed  records  of  the  Weather  Bureau. 

The  lf  »nr  ju^rmanent  gauges  on  the  Osajre  and  the  one  on  the  Gasco- 
nade were  continued  without  interruption.    For  farther  details  regard 
iog  tbe  gauges  see  report  of  Asiit.  Eogiueer  A.  H.  lilaisdell,  Appeudix  B. 

BBMOYAIi  OF  OBSTBUOTIONS. 

The  sTKig  boat  Charles  R.  Sufrr  was  in  eonnnission  from  August  15 
to  November  19,  and  from  March  f<S  to  April  25,  during  which  time  she 
was  engaged  lu  removiDg  snags  aud  other  obstructious  from  the  river, 
and  on  inspection  trips  by  the  Commissioti. 

During  the  year  430  snags  were  removed  aud  80  trees  cut  li'oni  the 
banks .  I  !)  t >  distance  mu  on  this  work  and  on  the  inspection  trips  was 
2^98  miies. 

COMMEBOB. 


The  statistics  of  commerce  were  collected  as  usual  during  the  fiscal 
year.  Th  ( >  show  the  tbilowing  comparison  with  the  fiscal  year  ending 
JuueaOy  169b: 


« 

Milt'  tons 
carried  in 

im. 

ill'  t'»nii 
cari  i<  '1  in 
1898. 

4,  175, 
1,882,368 

1.73n,48.*. 
8, 8**d,  8»5 
2,200.908 

For  tables  of  statistics  see  report  of  Asst.  Bngineer  A.  H.  Blaisdell, 
Appendix  0« 

OONSTBUGIION. 


VBBBASKA  0IT7,  IVBBB. 

The  only  work  done  at  tins  point  driring  tbe  year  consisted  in  tbe 
revetment  of  tiie  bank  for  210  feet  above  Dike  No.  1  to  prevent  the 
action  of  a  t^troDg  eddy  which  hud  developed  at  that  point  and  which 
threatened  tbe  flanking  of  the  dike.  About  the  24th  of  June  the  outer 
end  of  Dike  Ko.  5  was  carried  away  by  the  flood,  including  all  the 
carved  portion  except  four  bents  at  the  lower  end. 

ST.  JOSEPU  REVETMENT  KEi'AlliS. 

Those  include  the  revetments  in  Bon  Ton,  Belmont^  and  ElWood 

bends. 

The  oiJi;in,iI  work  in  Bon  Ton  Beml  was  begun  in  1881,  and  it  was 
finally  <!omi)ieted,  with  a  total  length  of  19,331  feet,  in  LSS9.  Kepairs 
have  been  made  at  various  times  in  previous  years,  covering  7,866  feet 
of  tbe  revetment.  Dnring  the  past  yeai  rei)airswere  made  at  five 

points,  Tnakin^iT  a"  aggrejrate  leiii^th  oi'  l,l)r)r>  jeet. 

Tlie  Tx  lTnont  Bend  revetment,  14,!i|)2  lect  long,  was  constnieted  in 
1891.  Previous  to  tbe  last  liscnl  year  repairs  to  the  revetment  were 
made  on  about  4,304  feet  of  its  length.  During  the  past  year  a  length 
of  12^270  feet  was  repaired. 
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The  Elwood  Bend  revelrment,  to  a  leni^th  of  10,240  feet,  was  built  in 
ISTO  of  detached  frame  mattresses.  In  1S81  and  18S'>  over  4,U0U  feet 
t)t  this  work  was  destroyed.  This  was  replaced  in  1882  by  wireaud 
brush  mattress  revetment. 

The  liver  bas  since  been  diverted  from  a  portion  of  this  revetment, 
whicb  Is  no  longer  sabjected  to  the  action  of  the  current.  Dnriog  tlie 
past  jeor  repairs  have  been  made  at  three  breaks,  aggregating  1,U8U 
leeL 

OPPOSITE  LEAYSNWOBTH,  KA^S. 

At  this  point  a  dike  was  constructed  for  the  purpose  of  cutting  off 
t lie  flow  across  the  accretions  below  Dike  No.  constriK  tf m]  in  isi^"^,  nid 
of  im|)onTiding  the  water  in  the  shore  cluimiel  aloiiji^  tlie  ielt  bank, 
with  a  view  of  preventing  erosion  along  the  work  placed  by  the  Leaven- 
worth Bridge  and  Termini^  Company  on  the  east  bank  for  the  protection 
of  their  bridge  at  this  point.  A  portion  of  this  material  was  collected 
daring  the  fall  and  winter  of  1898-99,  and  the  work  was  done  in  April 
and  ^Tay  last,  The  dike  is  tw«>  row  work.  "'"tO  frpt  in  leimtli,  with  an 
inshore  extension  of  270  feet,  composed  of  brush  screens  supported  on 
poles. 

MOUTH  OP  KA.W  BIVSB. 

The  wort  at  this  point  consisted  in  the  constrnction  of  two  low  dikes 
designed  to  contract  and  deepen  the  clianuel  of  the  Kaw  at  its  nsonth. 
The  object  was  to  remove  obstruction  to  the  discharge  of  the  river  whirh 
had  been  caused  by  changes  of  recent  years  in  the  channel  of  the  Mis* 
eoort  at  this  point.  The  dikes  consist  of  two  rows  of  braced  piles  in 
10  foot  bents.  Dike  A  contains  10  bents  and  Dike  T)  1  f  bents.  The 
work  was  mainly  done  in  November  and  December,  18U8,  and  resumed 
March  30,  i5l>U,  but  is  not  yet  entirely  comj>leted. 

BAST  BOTTOMS  (MO.)  BBVBTMEBT. 

This  revetment,  9,000  feet  long,  was  built  in  1887.  A  considerable 
scitiing  had  occurred  near  the  lower  end  of  the  revetment,  and  although 
the*  breaks  were  not  serious  it  was  deemed  advisable  to  repair  theui 
before  they  slionld  become  so.  The  work  was  begun  in  November,  18'J.s, 
and  completed  in  ^Marcli  and  April,  1899.  It  indaded  the  repair  of 
about  110  linear  feet  of  revetment. 

UTTLB  BLUE  BEACH. 

Bankhcad  3  .4.— A  violent  eddy  had  developed  below  this  bankhend 
at  the  date  of  la^^t  Annual  Ke])()rt  and  was  seriously  threatenin;;  tlie 
struetuie.  Its  action  was  cheeked  by  means  of  three  short  .spurs  of 
brush  weighted  with  stone,  built  into  the  pocket  formed  by  the  eddy. 
A  length  of  10'^  feet  of  the  lower  end  of  the  bankhead  was  lo^t.  The 
repair  of  this  break  was  done  in  Aufrust  and  J!?epteMib<^r,  by  means  (»f 
two  row  pile  work  with  the  usual  mattress  braciwg  and  curtains.  An 
extensive  remodeling  of  the  structure  was  commenced  September  Vi 
and  finished  November  17.  It  included  the  lowering  of  the  outer  wall 
to  an  elevation  of  2  feet  above  standard  low  water,  the  removal  of  all 
stone  back  of  the  post  circle,  the  cutting  down  of  the  earth  to  a  berm 
50  feet  in  width,  and  the  ])aving  of  this  berm  with  stone  12  inches  thick 
with  a  slope  from  0  feet  above  standard  low  water  at  the  inner  line  to 
2  feet  at  the  post  circle.  There  was  also  constructed  a  porti<Mi  uf  one 
of  two  groins  of  brush  and  stone  designed  to  arrest  the  reef  action  to 
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which  the  structure  was  exposed.  The  efTcct  of  the  one  wliicli  was  not 
com|)h>te<l  was  very  satisfactory  niid  eliminated  to  a  large  decree  the 
dilticulty  which  they  were  (lesi*4:iuHl  to  remove. 

Bankhead  1  A, — A  large  part  of  the  material  for  this  structure  waii 
prooored,  bnt  the  work  was  not  undertaken  on  aceoant  of  the  shoal 
water,  which  made  construction  impracticable  at  the  time. 

rUlie  2  A. — The  length  of  tliis  dilce  is  1,140  feet.  It  slopes  \^nifo^n\ly 
from  standard  iiijrii  water  at  shore  to  10  feet  above  standard  low  water 
at  end.  It  contains  21  bents  four-row  work,  and  1)4  bents  three-row 
work.   It  was  bailt  daring  the  months  of  August  and  September. 

Tbe  effect  of  the  dike  was  entirely  satisfactory,  bat  unfortuiiately  it 
was  breached  during  tbe  high  water  of  April,  leaving  a  gap  of  320  feet 
between  bents  7  and  30,  while  the  shore  end  was  tianked  by  a  channel 
l(Ki  fe(  t  wide.  The  repair  of  this  dike  was  attempted,  butfouud  imprac- 
ticable during  the  stage  of  water  prevailing  at  the  time. 

MIAMI  BBAOH. 

Dike  1  B. — Tlie  extension  of  this  dike,  300  feet  to  its  projected  length 
of  1,800  leet,  was  done  in  iSeptember  and  October,  it  was  all  tbree-row 
work. 

Bankhead  1  ^^Dnring  the  month  of  September  this  stractnre  was 
remodeled  and  extended.  The  width  of  the  berm  was  increased,  and  a 
new  outer  wall  of  two-row  ])ile  work  was  built.  The  old  wall  was 
degraded  to  a  height  of  i!  feet  above  standard  low  water  at  the  ooter 
edge,  and  to  a  iieight  of  3  feet  at  the  post  circle.  The  upper  arm,  for  a 
distance  of  8  degrees  beyond  the  old  limitS;  was  graded  and  paved. 

GLASGOW  BBAOH. 

Bankhead  6  C. — This  structure  was  attacked  by  a  violent  eddy  about 
the  middle  of  July,  which  caused  considerable  damage  to  the  upper  end 
of  the  structure,  and  even  threatened  to  flank  it.  The  damage  was 
repaired  in  July  and  August.  The  outer  wall  was  somewhat  extended 
upstream.    In  Octol)*  t  and  November  this  structure  was  remodeled 
and  extended  practically  the  same  as  in  the  case  of  3  A,  with  some 
moditications  due  to  the  stage  of  the  water  at  the  time  that  the  work 
was  going  on.   Sounding  taken  at  the  bankhead  iSovcmber  30  showed 
a  deep  trench  around  the  outer  wall,  with  a  maximum  depth  of  35  feet 
below  standard  low  water.   The  trench  had  the  effect  of  concentrating 
the  tlow  at  this  point  with  such  high  velocity  as  seriously  to  threaten 
the  structure.    An  attempt  was  made  to  relieve  the  sitnntiou  by  build- 
ing groins  similar  to  those  which  had  a])parently  been  so  success/hi  at 
3  A.   The  diflicuUies  at  0  G  were,  however,  far  more  serious.    The  work 
was  maoh  interrupted  l)y  the  cold  weather  and  running  ice,  and  although 
it  was  oontinaed  during  tbe  winter  and  spring,  the  results  at  the  date 
of  this  report  are  still  doubtful.    Late  in  April  a  Ifirht  levee  was  thrown 
across  the  low  ground  above  the  bankhead  to  prevent  overflow,  bnt  not 
being  strong  enough  was  breached  by  the  higii  water.   A  new  levee  of 
sufficient  size  to  insure  its  stability  was  constructed  early  in  Jnnet 
Late  in  the  same  month  a  line  of  abattis  was  eonstmoted  above  the 
bankhead  to  aid  in  building  up  the  bottom  by  deposit,  with  a  view  to 
future  extension  of  the  npper  arm  of  the  bankhead. 

JJil-e  H  C. — This  structure  is  oOO  feet  long,  of  four-row  work  for  27 
bents,  and  three- row  for  the  ren)aiiider.  The  grade  tor  30  bents  from 
the  shore  was  level  and  13*25  feet  above  standard  low  water,  dropping 
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thence  to  10  feet  at  the  outer  end.  This  work  was  done  in  October  and 
^o\eiiiber. 

Bankhead  5  C, — Anticipating  similar  trouble  to  that  experienced  at 
bAnkhead  6  C,  the  constrnetion  of  four  groins  was  undertaken  at  this 

point— ^ne  in  the  eddy  above  the  baukhead,  one  in  that  below,  and  the 

other  two  at  intt^rmediat**  points.  The  one  below  the  baiikhead  was 
not  built.  The  action  of  tlie  u]»i)or  groin  in  breaking  up  the  eihly  was 
very  eOective.  At  about  tlie  time  ot  the  completion  of  this  groin  cer- 
tain ebangea  in  the  regimen  of  the  river  prodaced  an  attack  of  extra- 
ordinary aeverity  apon  the  bankhead.  causing  the  npper  groin  to  settle, 
and  endangering  the  stability  of  the  entire  structure.  To  meet  the 
emergency,  a  two  row  pile  extension  of  the  post  circle  was  ordered 
Imilt  alon^  tliar  portion  of  the  bankhead  wliere  the  action  of  the  river 
Wii&  must  daugeruutj«  This  work  \vai>  in  progress  at  the  close  of  the 
year. 

A  levee  60  feet  long  was  built  back  of  this  structure  to  a  height  of 
19^  feet  above  standard  low  water  to  prevent  flood  water  passing 
around  it. 

Jiff nkh cad  i  C, — This  strneture  has  not  been  in  the  line  of  active  flow 
during  the  year,  and  no  work  has  been  done  upon  it. 

Bankhead  2  0.— The  construction  of  this  bankhead  was  begun  October 
6,  at  the  foot  of  Little  Missouri  Bend,  and  was  left  in  an  unfinished 
state.  It  presents  some  new  features  based  upon  experience  in  bnild- 
injr  *»tber  works  of  its  class. 

Uike  3  C. — JSooie  damage  was  done  to  this  work  by  the  ice  during  the 
months  of  November  and  December,  but  it  was  promptly  repaired  at 
slight  cost.  During  the  spring  flood  about  200  feet  of  the  outer  end 
was  carried  away. 

A  batis  heloic  JJike  3  C. — This  work  was  designed  to  cause  and  main- 
tain a  high  crossinfr  into  Wilhoites  llend.  The  work  was  begun  June 
23,  but  on  account  of  the  quantity  of  drilt  running  was  suspended  on 
the  29th. 

OAMBBIDGE  BEND  B£V£TM£NT. 

The  lower  end  of  this  revetment  had  been  partially  destroyed,  and 
was  further  threatened  by  a  violent  eddy  whieli  had  developed  at  that 
point.  To  prevent  further  datnaj^e  a  curved  line  of  li  rnw  ]iih>  work, 
extending  from  the  revetment  above  the  break  to  a  point  some  distance 
below,  was  bnilt  in  I^ovember  last.  Two  radial  curtains  were  also 
built  from  the  pOe  work  to  the  bank  to  cause  the  pocket  to  All  up. 

ROOBBPO&T  SEAGB. 

Bamkkead  1  D^Between  the  dates  of  October  8  and  l^ovember  3, 

this  structure  was  remodeled  in  a  similar  way  to  that  of  bankhead  3  A. 

The  work  stood  well  until  early  in  June,  when  a  part  of  it  was  carried 
away  by  th«  flood.  Tff']>aiiimof  this  break  involving  an  extension  of 
the  bankhead  accordinj^  to  plans  previously  prepared,  but  modified 
Bomewbat  on  account  of  the  8ta^^e  of  the  river  at  the  time,  were  begun 
on  the  26th  of  Jone^  and  were  in  progress  at  the  close  of  the  year* 

HtFHTSDlIiB  SBAOH, 

The  project  at  this  point  contemplated  the  construction  of  two  lines 
of  abattis,  aggregating  700  feet  in  length.  The  work  was  done  during 
the  month  of  Deeemb^,  and  has  accomplished  the  object  for  which  it 
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was  designed  in  filliug  up  the  bend  where  the  caving  was  going  on.  It 
is  probable  that  a^Mitiunal  work  will  be  needed  to  protect  the  bend  at 
a  point  faitber  dowubUeam, 

OASOONABE  DIYTSION. 

KEW  JUNCTION  OF  MISSOURI  ANB  USAGU  BIVEOS. 

The  operations  at  this  point  have  eonsisted  in  the  removal  of  deposits 
that  had  collected  in  the  cut  daring  the  period  of  high  water;  in  oi)i'u- 
ing  n  new  ditch  SOO  I'ect  long  beyond  the  north  end  of  tl»e  cut;  in  the 
construction  of  threes  cross  cnrtaiiis  dcsirrned  to  cause  a  dt'posifc  between 
the  embankmeut  and  i)ile  work  of  Dike  1!).^  A,  anil  in  tlie  removal  of 
various  obstructions  in  the  proposed  waterway.  The  shore  end  of  Dike 
19  B  was  cat  down  to  gr^ule.  Dike  19^  A  was  repaired.  Some  repairs 
were  also  made  to  the  embankment  where  it  had  been  injured  by  the 
tioods.  The  conditions  of  high  water  luive  Tiot  yet  been  such  as  to 
develop  the  proposed  new  outlet  of  the  Osage. 

Ulke  XXIII, — A  break  in  this  ilike  was  discovered  on  the  12th  of 
August,  but  it  is  believed  to  have  been  caused  by  the  previous  flood. 
It  was  repaired  in  October. 

Dike  16  A, — ^The  outer  54  feet  of  this  dike  was  cut  down  to  a  grade 
rising  from  0.3  feof  nbove  stiuMlard  low  water  to  its  old  grade  7.9  feet. 

Dike  XXIV. — The  ijracing  of  this  <like,  which  had  never  been  put  in, 
was  constructed  during  tiie  month  of  November. 

XI B, — A  groin  was  built  across  a  hole  which  had  developed 
at  the  end  of  this  dike.  This  work  was  done  in  the  first  week  of  April. 

IJardin\s  Island, — A  lino  of  abatis  500  feet  long  was  constructed  at 
this  i)oint  in  November,  with  a  view  of  eliininittini;  the  Hardins  Island 
crossing.  The  work  produced  good  results,  ailiiuu<;li  it  did  not  fully 
accomplish  the  object  proposetl.  Between  Noven»ber  18  and  Deceinbor 
3  the  line  of  abatis  built  in  1899  was  extended  637  feet  across  the 
chute  at  the  head  of  llardins  Island.  This  work  suffered  some  dam- 
ages from  the  succeeding  high  water,  but  they  were  repaired  at  slight 
ex  {  tense. 

Chamois  Bankhead. — This  structure,  tlie  first  of  its  kind  built,  has 
withstood  remarkably  well  the  attacks  of  the  river.  The  only  work, 
except  some  minor  repairs,  that  has  been  done  upon  it  during  the  year 

consisted  in  the  consi  ruction  of  two  groins  across  the  trench  along  the 
front  of  f  lie  bankhead,  with  a  view  to  causing  it  to  till  up.  Changes  in 
the  regimen  of  the  river  which  !i ad  become  apparent  early  in  August 
indicated  that  the  channel  was  siufting  away  from  the  bankhead,  but 
this  tendency  was  in  part  counteracted  hy  the  abatis  at  Hardins 
Island* 

HOWABD8  BSKD  BBAOH. 

Bankhead  4  F. — Work  on  this  structure  consisted  in  fm'nng  out  the 
outer  wall  over  a  part  of  its  length  and  reenforcing  dilterent  parts  of 
the  work.   This  work  was  done  between  October  24^  and  November  3. 

Bankhead  5  F, — ^Work  on  this  structure  consisted  in  some  minor 
repairs,  in  fairing  up  the  outer  wall  over  a  portion  of  its  length,  and  in 
reenforcing  the  work  at  various  points.  This  work  was  done  between 
September  19  and  October  22. 

Jiankhcad  6  F. — Four  groins  were  eonstrneted  at  this  bankhead,  with 
the  same  objects  in  view  as  in  the  cases  of  bankheads  .>  A  and  (i  C,  and 
some  work  fbr  the  extension  of  the  bankhead  upstream.  The  attack 
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opoo  the  bankhead  by  the  spring  floods  w^s  very  Revere,  bat  fierions 
damage  to  the  Btmcture  was  i»reyeiited  by  the  work  done. 

PELTOJJT  BBin>  RBYBTMENT. 

Between  An<?n5!t  15  aiiH  December  8,  6,450  linear  feet  of  revotinont, 
standard  speritications.  was  built  nt  this  point.  Duriiij,'  tljc  latter  part 
of  the  luoutli  of  June  preimratious  were  iu  progress  for  Iha  re.siiiiijtiiou 
aad  extensioii  of  this  work  ander  the  appropriations  of  January  5, 1899, 

DAMAGES. 

The  most  important  inj  uries  sustained  daring  the  year  by  works  ander 
ebar^e  of  the  commission,  in  addition  to  those  already  mentioned,  are 
as  follows: 

Council  Bl It ff  revetment. — Durin<r  July,  1898,  a  large  break,  about 
2,7<>0  feet  loug,  occurred  at  the  bead  of  the  Couucil  Bluffs  revetment. 
Tbis  break  was  covered  by  a  railroad  company,  whose  tracks  it  protects. 
Daring  the  spring  flood  of  1899  another  break  of  1,(X)0  feet  occarred. 

The  floods  of  this  year  hayeoontinaed  for  a  longer  period  than  asaal 
and  have  subjected  all  work  to  severe  strains. 

PLANT. 

Ko  new  plant  of  importance  was  acquired  during  the  year.  The 
existing  plant  was  cared  for  as  heretofore,  and  the  necessary  work  for 
maintenance  and  repairs  was  done.  In  addition  to  the  towboats 
belcngiug  to  the  Ctovemment,  four  private  boats  were  chartered  at 
various  times.  There  were  wrecked  and  lost  daring  the  year  tliree  loo- 
foot  barges.  Provision  has  been  made  for  increasing  the  plant  this 
year  by  the  boilding  of  twelve  new  barges. 

SUBVBYS  AND  BEPOBT8. 

In  conne<rtion  with  the  pro^^ress  of  tlio  work,  fre(inent  surveys  were 
made  sliowin}?  the  conditiuiis  at  the  various  points,  and  also  numerous 
special  examinations  and  reports  u^iou  ditlereut  localities. 

For  details  of  the  work  see  the  reports  of  Division  Engineers  Fox 
and  Yonge,  Appendices  E  and  D,  respectively;  also  reports  of  Division 
Engineer  Fox,  Appendices  F  and  G. 

OSAGE  EIYEB. 

The  project  for  the  improvement  of  this  stream,  adopted  in  1S71,  con- 
FTsted  in  the  removal  of  obstructions  to  navi^^ation.  such  as  snags  and 
leaning  timber,  in  deeping  the  channel  over  shoals  by  means  of  dredg- 
ing, and  in  the  construction  of  cross  and  wing  dams  to  concentrate  the 
water  over  the  shoal  places. 

The  original  estimated  cost  of  tiie  pro^t  was  $230,000,  bat  nfrcM 
wards  the  work  was  made  to  cover  more  ground  than  was  originally 
intended,  and  for  a  number  of  years  past  no  estimate  of  tiie  cost  of  the 
improvement  by  tbis  method  has  been  rendered  in  the  annual  reports. 
Frirai  the  nature  of  the  project,  which  contemplates  only  temporary 
lellaf  from  year  to  year  and  the  removal  of  obstructions  which  are  con- 
stantly forming  anew,  no  definite  time  can  be  fixed  for  its  completion, 
and  no  estimate  made  for  it<  nltimatr'  fost.  The  improvfinfut  must  lie 
(•out  in  nous,  and  the  annual  estimates  must  depend  upou  cuuditious  as 
they  aii^ 
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The  amouut  expended  by  the  General  Government  under  this  project 
to  Jnne  30,  1809,  is  $232,13'5.1>L».  There  was  no  expenditnrp  under  the 
project  during;  the  past  ti seal  year.  The  result  has  been  a  tem]>oriiry 
benetit  to  navigation  along  the  river  lor  a  disUiuce  of  about  2-^3  miles 
above  the  month. 

The  eonstrnction  of  a  lock  and  dam  near  the  mouth  of  the  river  was 
autbori/ed  by  the  river  and  harbor  act  of  Sei)teiiiber  19,  1890.  Owing 

the  Hiiiall  amounts  of  money  api)ropriated  for  itn  constrnctioii,  only 
$.">0,U00  once  in  two  years,  it  was  necessary  to  defer  actual  (•oii.-.iruction 
until  a  sufficient  amount  had  accumulated  to  warrant  commenceiaentof 
work*  With  the  exception,  of  acquiring  title  to  the  necessary  grounds 
and  the  erection  of  a  lock  house  and  ollice,  nothing  of  impoitance  was 
done  until  the  summer  of  1896.  Work  on  the  lock  was  thvu  begun 
nil  ( I  (T  contract.  Before  it  had  proceeded  far,  however,  cum  plications 
arose  on  account  of  the  necessity  of  lowering  the  reference  of  the  miter 
sill  5  feet.  An  equitable  arrangement  could  not  be  made  with  the 
contractors  for  the  additional  work  involved  in  this  change.  It  was 
therefore  decided  to  purchase  th^r  plant  and  to  carry  on  the  work 
directly  by  hired  1;ibor.  The  bargain  was  made  and  the  contract  sur- 
rendered June  3U,  1896. 

The  original  project,  under  which  work  had  been  carried  on  u})  to  this 
time^  contemplated  a  structure  of  stone  masonry  376  feet  long  between 
quoins  and  52  feet  clear  width.  Before  resuming  work  this  project  was 
modified  so  as  to  reduce  the  size  of  the  lock  to  220  feet  by  42  feet  and 
to  substitnte  concrete  for  stone  masonry  in  the  coiiHtrnction.  A  com- 
plete revised  i)roiect  for  the  lock  and  a  project  for  the  dam  were  a))proved 
by  the  Chief  ol  i^ngineers  June  29,  1897.  The  total  estimated  cost, 
including  previous  expenditures^  is  $328,000.  iTbe  amount  expended 
by  the  General  Government  under  this  project  to  June  30,  1899,  is 
$232,1 22,  of  which  $2,575.80  wa8expende<l  during  the  past  fiscal  year. 

Under  the  new  project  active  operations  were  carried  on  (hiring  the 
season  of  1897  as  far  as  the  available  funds  would  permit.  The  work 
on  the  lock  was  about  three- fourths  completed.  The  operations  of  the 
season  are  described  in  the  annual  report  of  the  Commission  for  1898. 

During  the  working  season  of  1893  nothing  was  done  beyond  the  care 
of  plant  and  the  preparation  of  plans,  owin  i^  to  the  lack  of  funds.  The 
river  and  liarbor  act  of  March  3,  18UI),  appropriated  $25,0(Hl  lor  the 
work,  and  authorized  contracts  to  the  extent  of  $146,000.  Under  the 
provisions  of  the  act,  steps  have  been  taken  to  continue  the  work  to 
completion  during  the  present  season.  On  the  10th  ultimo,  a  contract 
was  entered  into  with  Messrs.  James  S.  Pollard  and  Joseph  D.  Wallace 
coveriTi  cr  most  of  the  Work,  while  the  rest  will  bedoue  directly  by  hired 
labor  ;hii1  puicliase  of  materials  i?}  oi>eu  market. 

Worik  was  promptly  begun  under  the  coutiact  as  soon  as  it  was 
approved.  The  high  water  will  prevent  actual  work  on  the  founda- 
tions until  about  the  1st  of  August;  but  the  general  work  of  prepara 
tion,  such  as  the  purchase  and  assembling  of  material,  the  repairs  of 
plant,  etc.,  is  being  carried  on  f!i  tlje  meanwhile.  A  considerable 
amount  of  excavation  for  the  east  abutment  of  the  dam  above  the 
water  line  has  also  beeu  done. 

The  work  is  under  the  charge  of  Oapt  Hiram  M.  Ghlttendeu,  Corps 
of  Engineers,  secretary  of  the  Commission,  with  Hr.  F.  B.  Maltby, 
United  States  assistant  enj;:ineer,  in  immediate  supervision.  FoP 
further  details,  see  Mr.  F.  B.  Maltby's  report,  A]>pendix  H. 

Tlie  Ibllowinsr  para^jraph,  rclatin;;  to  the  jnii)ortance,  methods,  and 
cost  oi  future  improvemeut,  based  upon  a  personal  examination  of  the 
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riyer  by  the  officer  in  charge,  is  quoted  from  the  last  auuual  report  of 
tbe  CommlMion : 

liwoaM  appem*  thai  tlie  emnnerHal  importmee of  thfa  rhnririll  ftilly Jmtiiy 

coiitij.ip niR  iiiiprovf-Tiu  nt  in  thrs  future;  "but  that  fho  cf>Htl.y  niothod  of  looks  Ma 
datutt  it*  Doi  urcedHar^  in  order  t4»  secure  a  good  navigablo  sttu[e  at  low  water.  The 
amnorons  W4ttka  In  1872  aod  1878,  and  repaired  and  oxtaoded  In  187I^1{<^1,  wera 
foDTi*!  to  be  in  an  almost  perfec  t  stnU)  of  r«  p  iir,  niifl  to  have  aoswered  their  pur- 
pose fMlmiraMy.  It  it  evident  tliut  a  reaaonabie  develupme&t  of  (his  system,  with 
BiadifiaatiuDs  sngfeated  by  actnal  experience,  will  aoswer  all  the  reqnireoiettto  of 
tfc  e  Atraam.  U  ia  aatianalad  lhat  tha  aniiiial  aotlaj  far  thla  pupoaa  naad  not  azoaeA 
$25,000. 

For  commercial  stabisUcs,  see  report  of  Asst.  Engineer  A.  H.  Blais- 
dell,  Appendix  0. 

OASOOirADB  BXTXB. 

The  project  for  the  improvcmetit  of  this  stream,  adopted  in  1880.  con- 
sisted in  the  removal  of  8nag8  ainl  logs  from  the  channel,  atid  ol  Ifaniug 
timbers  from  the  banks  of  the  river  where  necessary,  and  tUc  construe- 
tkm  of  wing  dams  and  training  walls  to  ooneentiate  the  flow  of  water 
apOD  the  ehoala  to  increaae  tbe  depth  over  them. 

From  the  nature  of  tbe  project,  which  roTitoinj>]ates  only  temporary 
relief  frntn  year  to  year,  and  tlie  removal  ot  oltsii  uctions  which  are  con- 
stantly iurming  anew,  no  detiuite  time  can  be  hxed  for  its  completion, 
aod  DO  estimate  made  of  its  ultimate  cost.  The  improvement  must  be 
eontinnoiu,  and  the  annual  estimatea  must  depend  upon  conditions  aa 
tfaey  arise. 

The  original  pstimated  cost  of  the  project  was  $50,000,  and  the  princi- 
pal! ^f)rk  contemplated  by  it  has  been  ac  complished,  but  for  roasona 
jast  stated  the  work  can  never  be  considered  completed. 

Tbe  amount  expended  under  the  project  to  June  30, 1899,  is  $61,827.10, 
ef  which  sum  $3iiOM  waa  expended  during  the  paat  year  in  the  care  of 
plant. 

(jwin^  to  the  absence  of  fimda,  it  waa  not  poasihle  to  carry  on  any 

actual  tield  work. 

in  the  river  aod  harbor  act  of  March  3,  1899,  the  sum  of  $15,000 
is  appropriated  for  tbe  eontinnatlon  of  this  work.  Preparations  bave 
been  made  for  the  active  prosecution  of  tbe  work  as  soon  as  the  high 
water  shall  subside,  but  no  actn.d  operatioos  in  the  field  could  be 
undertaken  before  tbe  close  of  the  tlscal  year. 

Tlie  work  is  under  tbe  dircc  tion  of  Capt.  Hiram  M.  Chittenden, 
Corps  of  Engineers,  secretary  of  the  CommissioD,  with  Asst.  Engineer 
F.  B.  Maltby  in  local  charge. 

The  following  paragraph  relating  to  the  importance  aud  coat  of 
Ibtare  improvement,  based  upon  a  personal  examination  by  the  oPRcer 
fn  charge  of  the  work,  is  quoted  from  tbe  last  anuoai  report  of  the 
Commission : 

It  wonid  appear  that  the  commeroial  importance  of  this  riyer  will  ftilly  jastii^ 
eoothiaona  inipTOTemeni  Id  tbe  future.  Tlia  latna  method  of  Impfovenent  faoom* 

mended  for  tLe  Osagf-  is  alsti  rei  ((Tiniit'Dded  for  this  streaiu.  The  physical  chartOf* 
iitica  of  both  rivers  are  practically  the  same.  Probably  one  lock  could  be  built  to 
advantage  below  Pry  ore  Bead,  where  there  Is  a  long  series  of  ohetmotioDs;  bat  Ibr 
the  reet  of  tJie  river  the  cbfuper  mrthod  of  rhanricl  r  ontraction  will  a  newer  every 
aarpoaa.  It  is  estimated  that  the  sum  of  $15,000  per  year  will  maintain  a  satia- 
awtBty  iow-waler  navigaUa  ataga  on  thia  atream. 

Fix  further  details,  see  report  of  Asst.  Engineer  F.  B.  Maltby,  Appen- 
dIxL 

For  eonmercial  statistica,  see  leport  of  Aaat.  Bngineer  A*  H.  Blaia* 
dally  Appendix 
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BECOMMENDATIONB  AND  BBT1MATB8,  - 
MISSOURI  BITER. 

In  pievioub  reports  the  Coniuiiiisiiuu  has  called  attention  to  the  inad- 
equacy of  the  annual  appropriations  under  recent  acts  to  permit  of 
aatisfaotory  progress  being  made  in  the  work  of  oontittuons  improTe- 
ment,  especially  as  these  acts  have  provided  t)iat  large  Bums  be  diverted 

for  improvements  at  widely  detacthed  lo<-a!iti6S, 

It  w;is  ur^jeiitly  recommended  that  sucii  localities  be  provided  for  by 
sepaiate  legislatiou,  while  the  animal  geueral  appropriation  should  be 
used  solely  on  ^e  oontinuous  improvement  of  the  river  by  reaches,  in 
accordatK  e  with  the  OongreasioiKil  act  of  September,  1890. 

Should  tins  policy  be  pursnt  il  ti.r  a  few  yo-ai  s,  the  progress  of  the 
systematic  work  under  more  economical  methods  would  soou  become 
evident  aud  commerce  would  begin  to  reap  the  benefit  of  the 
improvemeut. 

There  were  nine  detacbed  localities  at  wbich  work  was  directed  to 

be  done  nuder  the  act  of  and  this  number  was  increaseil  by  the 
:ir  1  ot  July  1,  itti)8,  to  thirteen  and  farther  increased  to  eighteen  by 

acts  of  I8y9. 

There  are  localities  lying  in  the  first  reach  where  the  deuiands  for 
iin[)rovement  are  most  pressings  which  would  be  reached  in  »  short  time 
could  the  systematic  improvement  be  allowed  to  proceed  unxeBtrieted 

by  diversion  of  fuuds  to  detached  places. 

The  commiRRion  would  also  call  attention  to  the  depleted  floatin^^ 
plant  now  avadal)le  for  its  work. 

During  the  last  two  seasons'  o])erations  the  work  was  frequently 
embarrassed  for  the  want  of  snlBcient  carriers  to  proeeoute  the  work 
vigorously  and  cheaply. 

This  adjunct  can  not  be  liired  at  reaf^onable  cost»  but  should  be  kept 
up  if  the  work  is  to  be  continued  on  the  river. 

it  does  not  apijear  possible  to  properly  provide  for  the  plant  by  pro- 
portional taxation  of  the  allotments  made  for  detached  places,  ad  that 
would  leave  the  balances  left  for  improvement  purposes  too  small  tor 
any  useful  effect;  but  it  was  found  necessary  this  year  to  thus  provide 
for  a  small  addition  f)f  now  bjirpfes.  With  a  more  Iiher;d  appropriation 
for  the  jjencrnl  iniprovemcut,  the  plant  could  be  gradually  renewed 
and  kept  in  condiiiou  at  an  expense  which  would  not  laii  oueroubly  ou 
any  of  the  works. ' 

In  1883  a  floating  plant  valued  at  $500,000  was  available  for  canyingr 
on  the  work  of  improving  the  Missouri  Kiver,and  was  adequate  for  tlie 
work  involved  in  the  expenditure  of  annual  appro]>riations  of  1700,000. 

Since  18Hi  nnuthcr  phnit.  valued  at  about  8i'0u,0U0,  has  hepu  aildcd, 
making  total  \aiue,  at  hrst  cost,  $700,0*  )0.  >io  plant  has  been  added 
since  1804,  and  it  has  now  deteriorated,  through  age,  service,  and  lack 
of  funds  for  renewal  and  proper  repairs,  to  an  exceedingly  small  value. 
It  is  entirely  insullicient  even  for  carrying?  on  the  small  amount  of 
work  rmitempiated  by  the  recent  small  appropriations,  aud  in  a  short 
time  will  probably  be  practically  reduced  to  nothing. 

It  is  impracticable  to  carry  on  the  work  with  any  degree  of  efficiency 
for  permanent  osefol  results  at  the  present  rate  of  appropdationa. 


Digitized  by  Google 


APFJcADIX  X  X — KEFUiii  OF  MISSOURI  EIVEK  C0MMW8I0N.  3667 

OSAGE  RIYBB. 

Assnmin^  that  the  work  on  tlie  lock  and  dam  will  be  completed 
daring  tlie  present  season,  and  th  ir  nn  further  stniftures  of  this  class 
will  be  re»iiiire(l,  the  snrn  recomiutjiKieti  for  tlie  iuiprovemeut  ot  tke 
river  uuder  the  oni^iuai  project  is  ^;2d,0U0  per  year. 

OA800NADB  BITBB. 

The  amonnt  reoonimeuded  for  improvemeut  auder  the  existing 
project  is  |lX6,ouu  per  year. 

mnoyvKG  mssouBi  nvsa  raoH  mouth  to  siodx  cett,  iowa. 


Jslj  1, 1898, 1wl»n  CO  a  oexpendad   $320^  874. 18 

AmotiTjt  appropriiif©<!   l>v  urgt'tit  deficiencv  act  approved  January 

.  5,  lim  1   100.000.00 

Aammt  appioikriated  by  river  and  harbor  act  approved  March  3.  1880.  IOd.  00 

Amount  appropriatt'd  by  snttdrj  civil  act  approMMl  March  3,  1891)   aOO,0<x). 

EefuoUed  ou  accuunt  oi'  overpttyiiieiits    3. 10 


720. 877. 29 

J«ne  30, 1899,  amonnt  expended  daring  tittcal  j«ar   S17, 174. 78 


J  uJy  1,  Itm,  balance  unexpended   403. 702. 51 

Jnly  1. 1*<99,  outstanding  liabilitice   32, 835. 06 


J  oljr  1,  Iti^t  balance  available   370, 867. 46 


,  Amonnt  that  eaa  be  proflteblj  expended  In  fieeal  year  ending  June 

I  dOfimi   1,000,000.00 

Mobiaitted  ill  eompllanee  witli  reqnirenienti  of  eeotiona  8  of  river  and 
I  Jbarbor  note  of  1866  and  1867  and  of  eondry  dvil  act  of  June  4, 1887. 

mraovuro  o«ao»  bitbb,  masouia  and  kamsaa. 

Jolj  1, 1898,  balance  unexpended   $4, 108.71 

kmrnat  approprlaled  by  rlvw  and  harbor  act  approved  March  8^  1809  .  85, 000. 00 


29, 108. 71 

JuM  90, 1898,  aaMnmt  expended  daring  fieoal  year  •••••••    8, 876. 88 


ioif  1, 1899,  balance  unexpended   26, 232. 82 

Jnly  1, 1899^  ontatanding  llabilitiea   1, 278. 08 


Jnly  1, balance  available   24, 959. 73 

[Amount  (estimated ^  n-qnirnd  for  <-nnip1i'rinTi  of  existing;  project: 

I      On  lock  and  dam   146,000.00 

1      On  g«*ueral  improvement   (•) 

Amonnt  I  bat  can  be  profitably  expended  in  fiscal  year  <>udin^,)  uiieSO,  1901, 

for  worka  of  improveiiumt   171,000.00 


Submitteil  in  compliance  with  reqairementa  of  aections  2  of  river  and 
barbor  aete  of  18tj6  and  1867  and  of  aondiy  oivU  act  of  June  4, 1897. 

i]iidi|cnninatt> 
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IMPROVING  QASCONADB  RIVKB,  MISSOURI. 

July  1, 1898,  balance  anexpended   $287.  S9 

AmonDt  approprialed  by  river  and  harbor  act  approTed  March  3, 1899  . .    15,  OOP.  00 

15, 287. 39 

Jane  30, 1899,  amount  expended  daring  fiscal  year   360. 54 

July  1, 18i>9,  balance  unexpended   14, 926. 85 

July  l»  1899,  outsiandiDf;  liabilities   1, 498. 43 

July  1, 1899,  biUance  available   13, 428. 42 

AxDOunttbat  can  beprofltably  expended  in  fiscal  year  ending  June  30,1901 : 

For  works  ot  iuipruvenient   $14, 000. 00 

For  maintenance  of  improvement   1,000.00 

  15, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  suudry  civil  act  of  June  4, 1897. 

Bespectfully  submitted. 

Amos  Stickney, 
Lieutenant- Colonel  of  Engineers^  (I.  S.  A, 

G.  O.  Bboaddead. 

Thos.  H.  Handbury, 
Major  J  Corps  of  Engineers^  U.  S.  A, 

O.  L.  Chapfee. 

W.  L.  Marshall, 
Major ^  Corps  of  Engineer U.  8,  A, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U,  S.  A, 


Finanoial  ttaletMnt  from  Jul]/ 1,  1898 f  to  June  SO,  1899. 


Work. 

Balanoee  Jaly  1, 189S. 

Ur^nt 
dertiiency 
atipropria- 
tlou  act  of 
Jaii.5.18W. 

Appnipiia- 

tioti  uct 
of  Ant;.  18, 

mi. 

Appropria* 

tfon  act 
of  J  line  3, 
18U6. 

Appropri»- 

lion  act 
of  June  4, 
1897. 

Appropria- 
tion act 
of  July  1, 
1388. 

Improving  Slitfouri  River  from  mouth 
to  Sioux  City,  Iowa. 

Offlc«  and  trnTelinK  expenses  and  sala- 

92,829.23 

2, 842. 47 
282.69 

120,000.00 

10,500.00 

8nr\'«9vs.  i;Huge«,  pbysical  data,  and  paU- 

8viit«^ujatic  improTenient,  First  Keaoh  .. 

$5. 000. 00 

7^  000.00 
20,UOU.00 

813.83 

KriMiflcMtioDoTilie  rirer  at  Omaha,  Nebr. 

890.90 

11.195.82 

5.000.00 
80.00U.00 

6, 000. 00 
10. 000.  UO 
15.0OU.U0 
10,  UUU.UO 
50,000.00 

9100. 000. 00 

I«oo4«l  works  above  Knniuui  City,  Mo  .... 

8,790.81 
3.86 

70.88 

8U,  000. 00 
19, 5u0. 00 

BApaim  U)  workH  and  couLlnf^i'ticles  .... 

1, 503. 86 

4.49 

1. 185.82  1  9,612.50 

10,00&.87 

800, 000.00 

100,000.00 

Improving  Ofoge  River,  Mi$$ouri  and 
KanaoB. 

Look  and  dam  (constraotionof  lock,  etc.) 

1.824.03 
1,»4.68 

4. 108.71 

Improving  Oateonad*  River,  Jfistouri. 
XmotbI  of  snaga  and  other  obstractions 

SS7.39 

1,185.82 

10,06&S7 

100,000.00 
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Birer  and 
Ii«rlM»r  appro 

priation  act 
orMwr.8,18M. 


Sirer  fnm 


Oflk«  mud  traveling  expenses  and  salariM  of 

• .  ■  li  l»«ion  

?Lj  »'\ «,  jjauges,  jiliyflic.il  data,  and  pubhca- 
ti«-iE»  .  -  

Svst4-niatir  impru.  ement.  First  fieach  

}irst  fk>-}i4:b   

(*{-eratint;  boat. 

Eiscti:icatii  ri      the  rfriT ■!  0—lWI. ¥<i|ff... . 

At  Atclit^'  U  K  ins  

Opr«^«it(:  Lf  .iveu  worth.  Kan*  ................ 

^icinit;  of  SL  JoA»<pb.  Mo  

M&titfa  of  Kaw  Ri>  er  

IboTemouth  Little  BloaBiTflCi^....  

Ab'>ve  Glasgow.  Mo  «............*........... 

5<'-»r  EIuDtndale,  Mo  

PelicAii  Bend  and  ricinitj  

I  Ct^Vl  0...m«.«.# 


^BAsd  lpli  Rend,  Me. 

At  L*-xiD|ituD.  Mo  

AT  N:_eer  B«-nd.Mo.... 
▲I  JeS«ra<Mi  City,  Mo... 


13. 500. 00 


Snndry  civil 
apprO|>riation 
•ct  ol  Mar.  3, 
1800. 


10, 500. 00 


Rcifundedon 
acoouDftof 

ov 


1,  OdO.  00 
6.  On'i.  I'O 
10,000  00 
1,  OtNJ.  00 


dd.000.00 


2.000.00 

ZK.  000. 00 


1C00O.0O 


15,000.00 


4600.00 


10, 000.  00 
«.000.00 


tft.000.00 
12.000.00 
8.000.00 

8. 000.00 
16.000.00 
19,500.00 


ICO,  ouo.  m 


Lock  .in>i  tlruii  'l  oii^tru- 


Total  

Improving  Omteonade  Bivtr,  Mistouri. 
of  anagB 
total. 


10,000.00 


25,000.00 


15,  000.00 


lii),  Ot'O,  w 


10.  SB 


Total  aTail* 
abla. 


2.03 


.22 
.60 


Ill 


$M,ti».a 

28.842.47 

5, 2«i  69 
88,502  OS 
45. 813  83 
40,  UH.  77 
2, 0H6.  HI 
7,000.00 
64, 000.  no 

6,  I "11  I'D 

2.').  O'  Ki  00 
OoO  O) 
11,  luio.  00 
150. 1 '00.  oO 
1».  790. 81 
80,073.28 
10.500.2S 
68.506.86 
11,000.00 
8,000.00 
8.000.00 
I6,000i00 
18.000.00 


7-Jit.  S77.  29 


27,  03 


200,  000.  (10 


3.  10 


29.  108.71 

15, 287. 39 

765, '^73  39 
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Total  aiiirnint 

r  \  iM-mlfd  to 

JuuuJi),  imi. 


2Ii.utmri  Riwr  from  momtk  l9 

Smix  Oity,  Unoa. 


Offlr(<  and  traveling  expeusea  ami  HalarteRof 
coiiiiiiiH<«iiiii  

Survc)  (*,  ^iiiiij^fH.  ph >  .Hiral  djila.  ainl  pulilica- 
tloiiH  

.SvNtciiuitn  itii|in)\ t  iiicuL,  Firxt  Ut'uob  

l'\VH\  i;.-a.  li   

U|«<t lit in<:  ^ii.i;:  Ixint. .............. .......... 

Kecitin  HI  H  ti  1)1  till-  riw at Omidia,  Nebr.... 

At  At(*lii.->i>n.  K.iiiN  

0]tpoNite  I.<'.i\ I'lnN  i>rth.  Kaiis  .......... ...... 

'Vit'jiiitv  III  SI  •li>Kf|i)i.  Ml)  

Mouth  "of  Kaw       .  T   , 

AImivc  tiiniitii  l.iiiio  Ulue KiTor.. ...... ...... 

Above ( ihiH ;:•)»',  Mo. ......................... 

Kear  HuiitHil:il<v  M>>  

P«tioan  Betul  uml  vicinity  

Local  worlu  abuve  Kau.ooii  Citj,  Mo......... 

Local  worka  balow  Kanaaa  City,  >lo, 
Bapaifa  lo  worka  and  coniJnfanciaa. 
Bcfialra  and  aonitei 
At  Randolph  Brad,  Ho 
At  LexingtoD,  Mo .... 

At  Niff)(«  r  Beod.  Mo  . 
At  Jetferwm  City,  Mo 
Kaw  plant  


|1»,«ML77 


12,041.81 
5.  2H-.'  m 
67.  492.  Ah 
20. 446. 73 
68.90 


1    Total  l)al- 
aiii  t  -.  .1  iiiic30. 

Outstanding ' 

Iial>i1iti<-N 
J  una  30  IKM. 

|M,40S.71 

11.800.08 

|8BL9f 

•M.00 

aviiilMliIi' 


4,»t3.01 

29.538.116 
4.785.84 
8. 704. 30 
19. 670. 08 
2,492.11 
49.903. 47 
2,817.30 
30,073.2.3 
19.500.22 
18.483.18 


933.73 


21.  <H)9.  r.8 
a.').  ;ui7.  lu 
40  0H7.  87 

2,  OSfl,  81 

■1,  l.Vi.  !l» 
24.  4(>i  04 

1.214.  16 
16,  205.  70 
13,  329  92 

8,507.89 
100.OU6.S3 
18. 973.  SI 


IS.  025. 77 
12. 000. 00 
8. 000. 00 
8. 000. 00 
18, 000. 00 
17.008.27 


Total. 


317.  174.78 


40.t,  702. 51 


Lock  nod  dniii  (coaatnicilotior  look«eta.).... 

TMal  

Impr«9ing  Qa*eonaile  Rivrr.  Mtttoiiri. 
BttDoval  of  .Hiia;:H  aud  other  obatruoUooa. .. . 

2,564.90 

310.  u9 

25, -J.'iO.  i:i 
y7.i.  (i'.t 

1, 174.  CO 

ao.  00 

24,  0t*:..<t4 
874.  69 

S,  876. 88 

26.233.82 

1,273.00 

24,960.79 

360.  54 

14,  9Jfi  s,'-. 

1,498.43 

13. 428. 42 

320.411.21 

444,  8o-J.  18 

1 

35.608.66 

409,255.00 

3.  551.  47 
1.20.^.  10 
25.04 
28.03 
46.00 


2,M.  19 
50.60 
4,U4.47 


8. 645.44 


1I.03L84 


82,63.yor. 


191,710.76 

i6.( 


17.  45M.  11 

24.  ('72.  00 
40.  t'OI 
2, 

2,  111. 
24.  4»U. 

1,  214. 
16.2«o. 
10.  W.'..  73 

8.  4.51  W 
95,882.0t 
18, 973.61 


9.t 
78 
99 
04 
1(1 
70 


28,S80iti 

12.000.00 
8,000.00 

8,000.00 
16. 000. 00 
8,034.48 


370, 867. 45 
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CtMoUdmttd  ttmtmami,  Jml$  6, 1S84,  to  Jwm§  SO,  SS9$* 
nmKmsG  musodbi  aim  ntok  moutb  to  sioux  oar,  towA. 

Act  of  Jnly  5, 1884   $<?  1 0, 000. 00 

Art  of  August  5,  1886   375,  <m  00 

Actof  Aojnist  11,  1888   1, 00<i.  00().  00 

Act  of  Febraary  22,  1890   75,  (K)0. 00 

Act  of  Septeiuber  19,  lUBjKi   800,  000  OO 

Act  of  J  uly  13, 18i*2    600, 000. 00 

Aft  of  i!  arch  3,  1893    700, 000. 00 

A.  t  of  AiiKUHt  18,  1K94   70(J,  0(X».  00 

Act  of  ilftrob  2.  1886   710, 000. 00 

Act  of  jQtie  8. 1896   800, 000. 00 

Act  of  June  4, 1897..   300,  OOfi.  00 

Act  of  J  uly  1,  1898   800. 000. 00 

Aet  of  Jikna ary  5, 1 899  ( n  rgen t  dotleitiuoy )   .  1€0,  OOOl  00 

Act  of  March  3,  1899  (river  :ind  harbor)   lOO^OOO.OO 

Act  Of  Marcli  %  ia»  (aimdry  oi vU)   90O,O0aOO 


Totn!  sy>rrit!c  appropriatioDS  «.  ^80fl^000l00 

Balances  from  lonuer  appropriatioDa: 

Aet  of  Anfniet  %  1882,  applied  to  works  ftbov*  Sionz 

City,  low^   $4,000.00 

Survey  of  Missonri  Kiver  fr^m  mouth  to  Fort  Benton..  8,844.39 
A«t  or  Angoai  5,  1886,  applied  to  nmoviug  obatrnctloos 

fhMU MiMooiiBlvtt   1  '^^2  80 


Totol  balanoea   14, 837. 19 

BtMiTodlkoiBaalM  and  deposits   1,471.92 


Tlotol         ......  ......   6, 916^  289.  U 

llfPBOVIKQ  08AGB  RIVBHi  MIfiSOUBI  AKD  KANSAS. 

.let  of  August  18.  1894  $48,000.00 

Aet  of  June  3.  1896   60, 000.00 

Aetof  liM«h8,1899   95^000.00 

fialanees  trauHft  rr«  r1  January  to,  180$,  from  M^.  Chsrl«s  J. 
AlIeo»  CoruH  of  EDgineora: 

AetofSeptonibsr  19,1890   42,656.18 

▲st  of  Joly  18,  U8»   43, 300. 44 


IMsl   90i;€8L09 

IMPKOVIHO  GA800NADB  BIVXB,  MI880UBI, 

Aelof  Angaet  18,  189i   ^.  000. 00 

Aet  of  Jnne  .3, 1896   5, 000. 00 

Aet  of  March  3,  1899   16, 000. 00 

Baianoe  transferred  January  15,  1H95,  from  Maj.  Chsrlse  J* 

AUSD,  Corps  of  £ngineors,  sot  of  J  oly  13,  18^2   138. 11 


Total   »^ia&u 

Grand  trttsl   7, 148, 468. 84 

Expanded  to  June  :'n,  isn^  ; 

For  improTing  Missouri  Eirer  $8, 512,  ."^Se.  60 

Fer  tmproTing  Ossgs  Bivsr   180, 788«  80 

For  improTiDg  Gsseoiiade  Hivsr   1(^  211. 26 


Total  -         ....  ......  ....  ....   6, 703, 506. 66 

fiahuioo  June  30,  1899  444^862.18 
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Li$i  o/oivilian  engineer*  employed  on  work  of  riper  and  hiwbor  improcemenU  in  charge  0/ 
MUtQtiri  liher  Commieeion  from  Ittlg  It  18^t  U  JttM  SO,  iS99f  hieluHve,  in  e^nneclian 
with  impl  oring  Mi«souri  Ilirr  r  from  it$  mouth  to  SioHX  City,  [ou>a  {undir  acts  of  Anqast 
18, 1894,  March  1896,  June  3, 1896,  June  4, 1897,  July  1, 1898,  aud  March  .V,  /6'.v.v;; 
improring  tfeagt  River,  Mieeowri  mid  Eanetu  (ii«d«r  river  Md  A«rftor  mete  of  June  S, 
Ifijr,,  and  Mnn^h  isnfi);  improving  Gasconad0  Ehfier,  MUtowi  {umUt  Hvtr  und  koT' 
bar  acta  of  June  J,  I6i^t>,  and  Maroh  3,  1899). 


Timemn' 


SMunel  LL  fongn.  N«bni»ka  Ciiy,  K«br. . . 


&  Wato*  VoK.  J«flbnoQ  Citiy,  lift . 


Mo$.  da. 
8  U 


{ 


A.  H.  BlalMd«]1.  Bt  Lonin,  M«  

JaiiK-A  A.  Svdtlun,  St.  Loma,  Mo  

F.  B.Maltby  

8ainnt>t  F.  Creoeliiu,  St.  Loui8,  Mn  | 

li.  A.  Crawford,  Jeffeinon  Cit.v,  M«  — 
W.  B.  Be  WiU.  Jeffonon  City,  Ma. ... . 

Ed.  JooMi  Lmtod  meitih,  Kms  


8.  W.  Iknedict,  Jeffemin  City,  Mo. 

O.  H.  11.  Turner.  Sl  Loiii»,  ilo  


8  18 
S  It 


11 

n 
1 

1 
1 
0 
11 
1 

11 
1 


0 
0 

18 

0 
22 
10 
0 
0 
0 
0 


Compen- 
Mtion 
p«r 


{ 
{ 

(  8  18  \ 

{  2  12  1/ 

I  1  0 

f  4  14 

\  4  10 

/  0  16  ^ 

\  e  25  / 


m 


900 

300 

250 

135 

125 
150 
125 
150 


150 
90 

100 


Ornnha  dirUion;  loc«l  work*  abovv 

Kaiisax  City. 
GiKoiitiatlr  )li'vi8ioD ;  local  workH  below 

KniinHM  City. 
l<ooel  works  above  and  below  Kamae 

aty. 

Gmeoumle  and  Osiaha  divfatloni. 
^  Louis,  Mo. 

IJO. 

^^Osii^o  River;  oonatruotion  of  lock  and 
IfSt.  LoiiIh,  Mo. 

|\Iinproviii;:  (laHroimde  TiiviT:  in  lii-Ul. 
|Ga>(eoDai(i> division;  IocaI  works  below 


Kansas  ClC;f. 

Do. 
Do. 


[  Local  works  aboTe  Kaoaas  City. 
rGaMC4>Dndi*  di\  isiooi  leoal  workebelinr 

)    KariHUM  <  'ity. 
(St.  LouIm.  Mo. 

\L(M'ttl  xvorks  IhjIuw  Kaiisan  , 


Abeiract  of  propoxiils  ojH  jied  at  Sf.  Louin,  Mo.,  May  6,  1S99,  for  frtruUhing  articlee 
Mei  altd  below  in  avvorUuHce  with  ielter  of  A^tril  4,  iay^f,  frmn  thie  office. 


▲rtirlea. 


Earth  excavntiou  (wet). ........ .eaUo yard*.. 

Earth  excavation  (dry).......  .do — 

Book  exoavatlon  do.... 

Stone  pavioK  square  yards . . 

Cement  barrels.. 

Mottar  (miziiigi  forroinf,  and  placing),  cublo 

yarda  

Oonorete  (mizluf ,  forailug,  and  plaolag),  ooUo 

ynrda  

Iron  work  (franit'^i)  pounds.. 

Iron  work  (castings)  do — 

Pilt  H  linear  feet.. 

Slii  et  pilitit:  00  iucbeM  wide,  per  pile) . .  .do  

Liimlti  T  (  iliHir  ami  apron)  feet  B.  M.. 

LnnilK-r  (ahestliiug)  feot  B.  M.. 

Liiiiil>«4r  (grillage)  ................  Jbet  B.  M.. 

Lock  gatea.  Bmnber.. 

BMUOTingold 

TMal... 


QBaattl^. 


30.000 
B,()00 
HK) 
800 
«,WM 

ISO 

6,800 

332  UoO 
18.000 
30.  i»00 
24,  000 
18t),  Oiiu 
110,  uuu 
185,000 
4 

080 


jr.T.Hoag,Jr. 

Total. 


Jas.  8.  I'dllard  iitid 
Job.  D.  WalUcf. 


ForoBli. 


$2.30 

2.  30 
2.30 
8.00 

a.  SO 
a.  00 

8.00 

.  11 

.07 
.75 
.75 

t'HI.  OJ 
(iO.UO 
60.00 
2,119. 75 
9.00 


$46. 000. 00 
11,500.00 
1,840.00 
2,400.00 
UfOOOlOO 

450.00 

10.500.00 

36.  520. 00 
1,  l'li»l.00 

2-'  5'KI.<J*; 

In.  OHO.  UO 

10.  800.  00 
6.600  00 

M,  ItK)  01) 

8,47ii.  00 
6, 120. 00 


P«riiiil$. 


$0.80 
.70 
1.00 
L40 

6w00 

480 

.00^ 
.15 

.50 

.50 
40  (to 
(II) 
:i7.  oii 
a\,  2.nK  uO 
62.00 


118.0011 00 


Total. 

$18,  OQi).  00 
3.  &00.  UO 
800.00 

i^moo 
17.mo.oo 

moo 

14780.00 

21.5fi<>.00 
2,700.00 
15,  VOO.  Do 
12, 000. 00 
8, 2110  00 
6.  V*  to.  00 
4,99.'>  00 
6,  Ouo.  00 
1,  300.  00 


141,IM.O0 


m  It  boUt  in  place,  add  $1,000  for  4  lock  gatea. 
OiSoa  letter  tcaniaiittiDg  propoaala  and  abetraet. 

Amoani  Avallftbto  fyt  payiMnto  andw  jpNtjfouod  oontiMt^  $171,00(k 
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Affkhdix  a. 

AXNCAL  BRPORT  OK  9UBVXTB,  BT  MB.  A.  H.  BLAISDBLL,  ABSIBTABT  KNOINBKB* 

MxfisooBi  RiVBB  OoimiBsioirt 

St.  Louii,  Jfo.,  June  SO,  1899. 

Captain:  I  have  the  honor  to  report  •>%  follows  on  the  work  nf<v>ni}i]i.sln«(l  rinder 
the  approved  project  of  the  topugiiiiiLicul  stuvey  ol  the  Missocm  Kiver  Valley 
betw6«ii  the  month  snd  Sfonx  City,  luwu.  during  the  liscal  year  en<Ung  this  day  : 

Nc  snrvpy  party  tvns  npnt  into  the  field  and  the  only  work  porfOTtnod  WM  the 
completion  ol  the  charts  i)<  the  HiirveyH  of  previous  years. 

These  charts  are  fourteen  in  number,  drawn  to  a  scale  of  1,000  fe*  t  to  1  inch,  and 
embrace  surveys  made  troui  l^.U  to  1807,  inclnsive,  covering  tlie  river  from  its  mouth 
to  10  miles  above  Kansas  City,  Mo.,  a  river  distance  of  400  miles. 

The  charts  cover  thoroughly  all  of  the  valley  within  1^  to  2  miles  of  the  river, 
(irept  where  the  bluil's  lie  nearer  than  those  distances,  and  wbeni  the  blufl's  are 
iirther  away  they  liave  been  separately  located  and  platted.  Contoar  lines  on  the 
low  jrrotind  are  shown  at  5  ft-ct  iut('^^  ;l]s  and  on  the  blnti'H  a t  20-lbet  intorvaJs. 

The  totftl  tim«  of  draltaiueu  ejuploved  was  twenty-one  n>onthe. 

All  of  the eniiier  cimrlv  were imtieally  gone  over,  ommioittftQppliod  mad  eomnleted. 

Tra(  iugs  required  lor  nee  in  flold  nad  offiee  wem  mnde  and  other  Incidentnl  work 
wasjierformed. 

Very  respectfully,  jour  obediont  Mrrnnt, 

A.  H.  BLAisniLL,  ^««iiil«tii  Enginetr, 

Capt.  U.  M.  CiillTKNDKX, 

Vorpa  of  Engineerif  17,  8, 


APPENDIX  B. 

4skual  bxrokt  on  qat'uks  and  physical  data,  by  mb.  a.  h.  nlalsdkll,  a88i6t> 

ant  bnoinrrr. 

Offick  Missouri  Kivkr  Comxis^iom, 

St,  L0uU,  Mo„  JumSO,  SS99, 
I V 1 1  \  IN:  I  have  tbf  honor  to  snbmift  llie  following  report  on  WBter  gnngeednriag 

Ibe  iiscal  year  ending  June  30,  Itfift). 

Them  him  l»««n  no  change  in  the  locntione  of  the  32  permanent  gauges  maiutainod 
on  i^M  AT  -  iin  i  River  froni  those  given  in  last  year's  report. 

ODe  cuiiiplute  tour  for  inspection  and  repair  made  daring  October  has  suffloed  to 
keep  all  the  gauges  in  eervioeable  oondition. 

Of  the  IT  t  able  gangi  s  on  bridges,  2  Ikivo  tihtt  in  nse  the  duplicate  cords  and 
•eights  with  which  these  gauges  are  kept  provided,  and  three  have  been  furnished 
vita  new  scale  boards.  A  new  inellned  ahMO  gauge  was  erected  at  DawiU,  a  simi- 
lar one  re^rt  rtt  xs'averl y,  and  tempoiaij  OBM,  ior  low*water  QM,  wtKo reestablLshed 
u  Lexington  and  lirownville. 

Ihe  renewals  and  repairs  have  all  been  of  an  iBcxponsiTe  character. 

Ina<Mitiou  to  the repilar  <:angep,  2  temporaiy  onoafludntaijiad  bj  thofield  partkM 
v«  m  tbe  tiixth  year  of  their  continuance. 

The  pilot-bulletin  service,  exhibiting  the didty  stage f»  from  practically  theaana 
JSros  as  the  United  St ntf^s  Weather  Hnre«n,  wnM  rontiniied  thr<'Ti<j^liniit  the  year  at 
KdQ6ii&  C i ty ,  Mo.,  and  during  eight  luouths  of  navigable  season  ai  the  II  gauge  sta- 
lioDB  below. 

On  s|>|>1i'-:ttion  from  nteamhoat  men  n  l^nlletin  frame  was  placed  oneaob  aide  of  the 
Boon\i!l<-  i;rHlge,  talking  the  place  of  a  single  frame  on  shore. 

.Abstracts  of  tlie  week^  gauge  reports  have  been  mailed  regnlarly  to  the  anag  boat 
M<t  to  the  ti<  Id  (»fllcer«,  current  hydrographs  have  been  ]datted  to  date,  and  COr> 
twt«l  hydrograpliH  of  the  previous  year  have  been  nearly  conipleted  in  ink. 

Weekly  reports  of  the  upper  river  gauges  during  the  months  of  their  maintenance 
•I  fii»marck,  N.  Dak.,  Fort  Benton,  and  Townsend,  Mont.,  have  been  regularly 
t*^Ted  through  the  courtesy  of  the  engineer  officer  in  charge. 

I'liriDg  tbe  fall  season  the  stage  on  the  MiMSonri  wan  abont  a  mean  of  the  preoed- 
u>(  three  jean,  broken,  however,  in  the  river  below  Dewitt  by  rises  of  about  4  to  5 
h>t  aad  by  smaller  changes  above.  These  rises  ocoarred  in  Septemlier  and  October, 
u4  were  the  eaaaea  of  a  not  Tery  IkTorabla  aeaaon  ibt  the  pioseeation  of  improTO- 
awstwork. 

Its  highest  water  of  the  year  below  Sionx  City  ooenrred  dnrinjit  the  last  ten  days 
c  April,  and  in  some  localities  was  of  the  nature  of  a  flood,  re'n  'iing  a  stage  higher 
anj  since  1881,  and  only  3  feet  below  the  flood  of  tli  a  t  year ;  in  general,  however, 
^4ige  TBclad  iwiB  0  to  L5  fleet  aboTo  atandard  high  water. 
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The  Jnne  tine"  appears  to  have  crested  at  Townsend^  Mont.,  on  Jane  23,  being 
then  1.6  feet  aboTo  stand  ard  high  irstar,  •  0tage  eqiudiiig  tb»t  of  19B4,  and  the 

hiffhest  ou  record  since  1S&2. 

Beluw  Sioux  City  the  year  ends  with  a  stage  varying  from  2  to  6  feet  below  the 
April  flood. 

The  4  gan  ce^  on  the  Osage  and  the  1  on  the  nn-^f^onnde  River  "vrere  oontimu d. 
AlthouKij        liiU  stagu  on  the  Osage  was  cuusiderably  broken  by  irregular  riseSy 
the  river  at  un  time  aner  July  18  naehed  a  height  which  submerged  the  eoffer- 

dam  at  T  o*  k  Nn.  1 

The  spring  Mtaj^es  \ver«  m  usual  very  iliu  tuatiug,  but  were  not  excessive  in  hei^^ht. 

The  Gasconade  hydrograpii  presents  its  nsnal  sharp  rises  and  1'uIIh  and  is  only  to 
be  remarked  for  the  low  stage  prevailing  daring  Uie  greater  part  of  Jono  of  1  foot 
and  less  above  low  water. 

Very  TMpaetftUlyi  ymtt  obediant  tervaa^ 

Capt.  H.  M.  Chittbndbn, 

Cofjw  of  Mnginetn,  u,  AA,,* 


APPXNDIZ  Ob 

AXNUAJL  BXP0BT8  OH  GOMMSBCIAL  STATISTICB,  BT  MR.  A.  H.  BLAISDKIXy  A8618TA1IT 

BVOUfBBB. 

OVFICB  MiSSOUBI  RiTBB  COMMISSION, 

8t.  Louia,  Mo,f  Jmm»  SU,  X809. 

Captain:  I  have  the  lionor  to  HTiVimit  the  following  roport  on  the  commerce  of  the 
MiHii«>uri  Kiver  betweeu  itsiuuuth  and  tbe  lower  limiUi  oi'  Sioux  City,  Iowa,  dnring 
the  cnlendar  year  18i)8. 

Thv  Bfime  nietho<!  of  procuring  the  Rtatistics  adopted  In  pravioiis  ysaw  that  of 
Correspondence  and  persoilal  inquiry — was  followed. 

In  most  cases  the  larger  shiniters  willingly  flllsd  out  tha  blank  forms  i^mished 
them,  bnt  amon^  the  Mmallor  shippers  ninch  correspondence  nsnally  ensncd,  followed 
frequently  by  persoual  iuve.Htigatiou,  before  sat isfat  tury  returns  were  obtaiutMl. 

The  weekly  reports  on  special  commerce  cards  Hi  nt  in  by  the  water-gaogaotissrvsn 
served  as  a  check  on  the  returns  made  by  the  shippers. 

The  tables  giving  the  tonnage  and  measurements  of  steamers  engaged  in  tbo  trade 
are  compiled  from  their  inspection  papers. 

In  some  of  the  comparative  tables  previouR  to  1895,  when  the  jnrisdiction  of  the 
•  Missouri  River  Commission  ioclnded  8ioux  City,  Iowa,  a  small  amount  of  the  com* 
uierce  refioited  sbould  be  cn-diied  to  that  port.  FootBOtes  Under  ths  tables  indi- 
cate the  amount  of  such  coiuniercc 

Table  1,  giving  tha  amauit  of  fralg^t  carried,  towed,  or  rafted,  and  passangen 
oaRlad  in  IWN^  la  a  close  appmimatlon  to  tha  aotoal  trada. 


Tabu  L 


dsss. 

Lire 
•toek. 

Wood 
and  liiin- 
bor. 

Sand  and 
biiildinif 
Tfrialii. 

1  Mlscei- 
lanciiua 

farm  pro- 

r.i.'.  ,-  iud 

niercban- 
diae. 

TetsL 

Lfni^'  triulo  packets. 
Hliort  trade  I'fjokPts 
iiuil  niiHc<.'iluu«uiia 

Sand  and  wood 
•  veaniors  and 

BsfU,  

Ton$. 

U,  559. 0 

Tons. 

4,Ma.4 

Tent. 

10,4S>wO 

1.876.6 
6, 754.  • 

19,100.0 

Tont. 

hi 

259.2181.0 

434.9 

4,mf 

8,041.1 

sn.i5i.c 
ifi,ooe,s 

620,301.1 
l80^Mt.t 

m 

->  *  1  * 

MattraM  bmah  fiir- 
abbad  aad  ttnveil 
VMlcreootreol  for 

^rasMsTliS 
fltastnt  JUvw... . 

IS,  418. 2 

4,424.8 

30,3214 

255,437.4 

8,187.8 

319,762.0  11, 829,  SSL  0 
I- 

em  0(9 

aTrnflnaag  fMW  eaenisicB 
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Dnrinir  the  year  18%  tliA  barbor  Mid  wharf  commissioner  of  St.  Louis,  Mo.,  reported 
the  total  arrivals  from  the  Hiasowi  BiTer  ai  the  elty  wharf  as  11  pat^ts,  U  DOAti^ 
aod  12  Uar|[es. 

The  deTen  paekai  ftrim  wan  made  by  the  ■teaawr  PmUu  and  barge ;  her  trip* 
extt  iided  up  to  Wolf  Pmiit»  183  luiletf  oanyiog grain,  oonntry  piodnoak  marobandiaa^ 

and  lumber. 

The  steamer  Oatmudo  made  iwo  tripa  io  St.  Louis  and  eight  trips  between  Jeffins 

son  Citv  n"u!  ^  iDHliine  Landing,  182  miles;  herlonda  wi  re  principally  n;itivo  lnin'ier. 

The  freighu  ol'  these  two  steamers  ooastitate  the  loug- trade  packet  bosinees  given 
in  Table  1. 

The  sliort-packct  trade  mrrifd  on  hy  pmall  steamera  an  l  barfjea  which,  in 
additiou  to  a  regular  local  trade,  ran  as  feeders  to  the  railroads  during  the  graiu 


The  projected  enterprise  of  the  Leavenworth  Ooril  Company,  to  deliver  coal  from 
their  mines  in  Leavenworth  by  transfer  steamer  to  Kaunas  City  was  inangnrated; 
^nlta  extensive  coal  chntes,  inelinea,  and  atotaga  aheda  wwa  boUt,  and  foar  trips 
wore  iTini^r'  with  the  heat  dnnng  the  year. 

Some  steamers  as  large  an  160  feet  in  length  by  33  feet  beam  and  smaller  ones  tow- 
ing barges  have  found  it  profitable  to  engage  In  the  exenrsion  trade  on  the  river. 

The  Jacob  Richtman,  having  dimi  ri'^ions  above  qnoted,  at  Omaha,  carried  75,tXX) 
exenreiou  patmengers  while  the  TranH-MissiHsippi  £xp4»6ition  wiis  in  progress,  and  is 
again  in  the  river  tiie  prenent  year  engaged  in  the  same  line  of  trade  at  Kansas  City. 

The  following  comparative  table  gi  vaa  the  totato  tor  the  differant  oliBiea  of  trade 
for  the  series  of  years  i&^«:^l898: 


TABtn  8. 


Lob  jr-trade  pncketa . 


sadi  lis^fss. 


Msnnm  hrtmb  ftmdabftd  sad  towwl 

under  contract  ftir  CFolt^d  ^atm  hn- 

provenieiir  of  MlnnlAHippi  Ulver  

Msttre^a  brurth  famiahcAl  aud  towed 
under  contract  for  Uiiitod  Statc«  im- 
^ereiaesV  uf  Miiwouri  River  alnive 


TuUii  Duiubor  of  tonn  carried. 


UQ6. 

im. 

ItM. 

1808. 

a,  641 

7,m 

19,  m 

Ml.  710 
«,M4 

B17M 

meio 

4t.449 
175. 4Aa 
2.9SA 

441,  929 
95.  573 
3,310 

73.248 
146. 82S 

10,  m 

19,000 

lat 

0,810 

•••••«•«••• 

07 

S19.909 

Mile- tons. 


IM. 

1199. 

1896b 

1898. 

1894. 

1S98. 

Sbort-trade  packet*  sad  silsonllssnnns 

^■AssiA  wood  ateamen  and  bargea — 

IfHHis  WMfc  AnaklMd  sad  lowsd 
up^wr  — tune  IW  VMDai  States  im- 

proreiDe&t  of  M1««!««tppl  River  

l^aftr«^•«  brnab  furuiiihM  and  towed 
nodar  coiitract  for  Untteil  StateN  im- 
msfeoaeos  of  Mlaaouri  liivur  above 
gtesMnnMaitaltesfttleea  OU^,  lews 

620,304 

522.879 
95».  948 
145,437 

875,000 

•tOM 

447.  48.1 
479,450 
104,509 

MS,  814 

1,  064.  568 
45,896 

%m 

1,051 

1,010, 878 

905,  S3« 
240. 9H8 
78,056 

879,000 

1.019,626 

729.802 
156. 340 
141,850 

4,093,147 

75A,006 
235.008 
679,218 

1,IM,8C1 

l»m48S 

1,839,1131 

2,988,658  |S,078,584 

5,040,005 

Pa-Hacngtsra . 

use. 

1897. 

1890. 

1895. 

im. 

1893. 

801 

IM 

875 

1,176 

8,  ISO 

8.709 

en,iM 

i;Mi 

1,588 

8^873 

63.812 

e8,682 

1%908 

^890 

1,911 

8,548 

8^462 

13,232 

aladadhn  78,100 
tIasladSS  1,008 
s 


I 
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Table  3  given  the  nnmbcr  and  total  re^stered  toniMgtt  of  •iaMDboAte  engaged  fa 
trade  on  the  Missouri  Hiver  for  the  yean  1890-18^: 


St,  Loaia,  Mo  

KanrciM  ('it  j.  Mo.»..«.* 
St. Ji<H«-pli,  Mo. 
Omaba,  2iebr. .......... 

Bnrlingtoi^Iowa.  

IieOri   wU  

VwllTfilB.Teno  

Boe1(  UUnd.  lU  

8U  Paul  Mina  


loUl 


1898. 

No.  Ton*. 


21 
11 
1 

a  0 


43 


2,  on.  72 
1,1180.51 
27. 08 
123.66 


22S.M 


1897. 


Ko.     Toaa.  Ko. 


18J6. 


21 
11 

2 

69 


1. 551. 52  21 

57 1. 67  7 

31.08  8 

4M.6e  6  8 


Toos. 


L  970.  05 
4^<4.  20 
47  5i) 
M7. 08 


21 
8 
3 

2 
2 


1 


1,902. 15 
(H)o.  o:i 
47.50 
447.68 
443.85 
860. 48 


1894. 


No.  Tom. 


17 
7 
3 

12 
1 


106. 64 


4, 500. 87 


43  I  2,607.93  I    39    2,949.43      45    a,uo7.  iO,  43 


1,448.84 

562.03 
47.50 
.78 


18&88 


3,683.83 


SnroUodM— 

1898. 

1898. 

1891. 

1880. 

No. 

No.  1  Tom. 

No. 

Tona. 

K«. 

Taae. 

KxiiHas  1  itv.  !do....«». 

20 
U 
3 
11 
2 
1 
1 

2. 282.  49 
2,9.12.42 

47.50 

nil.  '-rtJ 

4.'>o.  84 
58,32 
184.98 

24 
12 

3 
11 

2.  r>fl2.  78 
2.  9>ii.  08 
148.88 
012.29 

29 
18 
5 
12 

2.  rxu.  :u 

3.3fs-  13 
205.41 
784.81 

18 
17 
8 
10 

l.fMO.61 

1,  •.'7<i, 
277.62 
604.78 

1 

88.38 

1 

884.09 

1 

1.180.84 

1 

858.81 

• 

49 

6,818.48 

58 

7,848.78 

6, 902.  06 

8^811188 

a  Sevon  of  tht^  did  not  f;o  below  the  southern  llmlta  of  Sioux  City,  Iowa. 
6  Five  of  tht-^e  did  not  no  l»clow  the  southern  limita  of  Sldux  <'ity,'  Iowa. 

c  Six  of  tlHmodidnot  co  hflow  tin*  HonthtTii  litnilti  of  Siou\  Citv,  Iowa, 
d  Ton  or  tboiH)  did  nut  go  below  the  Houthern  limits  of  Sioux  City.  Iowa. 

Fonr  gasoline  hojitn  on  the  river,  f>n^aged  in  short  tlTodo,  oanriod  an  aggnegAtoof 
7,7.32  toua  (109,472  ton-milos)  during;  the  year. 

The  nomber  of  boAts  paaaing  idx  of  the  gsngo  ototiono  is  given  in  the  foUowiog 
toble: 

Table  4. 


Nt<iini>TH 

Bestoterai 

■  iwietgi 

Locality. 

jia-^xi-d. 

Up. 

Up. 

Dowa. 

93 

03 

8.18.1.05 

6.786.04 

189 

180 

».  940.  23 

8,505. 12 

83 

83 

5,  7.-3.  01 

4,  029.  39 

104 

103 

6,«'.»1.  56 

5,  040. 80 

17 

15 

3. 7ii:«.  TH 

2,  024.  t* 

6 

6 

1,  lj3  H2 

1.153.82 

L- 1  y  u  I  ^  u  u  I.,  y 
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8.— lis/  o/ff<MRMrt  fMng  on  ike  Mitsovri  River^  in  th€  dUtriol  of  Kim 
mirolUd  ai  the  port     St,  Lamit^  Mo,,  during  th$  jfoar  itffi^— Cootinaed. 


GH.Hii|o . 

Colonbto... 
Oommoditrt. 


Dolphm  

EUlen  

Fawn  

Frederick  

Gascon  ndo  

J.B.  WelU  

J.  W.  Si>encer  

J»ek  lUbbtt  

Jaeob  SfobtDiAB . 

Jennie  Gilrhriat. 
John  H.  lluj;u  . . . 


M  ill  a  . . 
Peerl«ii»  . 


Thomaa  I'arkcr. 
WSMwood  


BollfTa. 


I 

I 


steel 
...do 


Z3 
a 

a 

o 


...do. 

...do  . 
Iron  . . 

Ktoel  . 

...do 

Iron 

..do 

Stei-1 

...do  . 

 du  , 

 do  . 

...do. 


. .  .do 
...do 


. .  .do 

...do 


.do 

.do 


1885 
18S7 

1807 

mi 
1K»0 
18V8 

1R82 

1802 

1877 

1883 

1891 

1898 

m2 

1880 
1888 

1879 

1893 

16S3 

1S07 
1881 


3 


CO 


Ueeneedtenm 


Lbn. 

125  MiMiHslppI  laid  trlVutovx 

I    ri  ver». 
lis   MiHaonil  end  tribotery 

rlv«r*. 

146   MiM^iiMiippl  ead  tzibvtefy 
rirere. 

lis   do  

Ifi8   do  

2S5   do  


14U 
168 
110 
150 
IGO 
177 
150 
180 
188 
140 

leo 
no 

160 

146 
lb6 


do 


...do   

...do  

....do  •  ••■«»*ei***««***««**  •  • 

..  do  

...do   


.Name  and  addi%a«  of  aoWi 
ori 


MlftHouri  llivc^..^tllilc•^ubort)| 
Hinl  below  Si.  .Ii>i«<>|th,  Mo 

Miaalaaij^  end  toibotery 
fivere. 

.....do  , 


■ . . .do  ■ 

.  .do- 


do 

do  . 

.do  . 
.do. 


K  W.  WOd,  Wlltov,  Mo. 

Ptmnk  L.  lilMko,  WmUbT 

ton,  Mo. 
B.  W.  Wild,  WUloD,  Vob 

n.  IT.  BniroM,  Mlmn!,  Mo. 
Frank  Mavloe,  TuMcumbla, 
iio. 

Cfti»«  Girnrdean  Trannpor- 
taliou  Co  ,  SI.  I.ii  II-  ^^  ». 

Ja«.  J.  Kivht man,  lilsbcrry, 
Mo. 

J.  II.  buglMX,  St.  Charlea, 
Mn. 

M.  W.  Grnnf.  <  Mage  City, 
Mo. 

Hermann  Ferry  and  Paokei 
Co.,  HerrnaiiD.  Uo. 

Anrhor  Milling  Co.,  Tn». 
ciiniliia,  Mo. 

Alux.  Stewactk  8k  Joseph, 
Mo. 

llenuaon  Feny  and  fo^et 

Co.,  HermeBB,  Mo. 
Jeoob  Klebtnioii,  ElebeRy. 

Ho. 

T  T.  Lewla.  St.  Loiiia.  Mo. 
M.  W.  (irant.  ( »i»aj{e  City, 
Mo. 

Hermann  Ferrr  and  Paektt 

Co. 

Do. 

ThoiiiiiR  Forkor.  flt.  £mK 

Mo 

Joe.  Sborli  SL  Cfaiftar  M*^ 


Tabu       Xl8l  ofateamert  plying  on  the  Missouri  River,  in  (ho  iUMet  of  Nom  OrUmu, 
enroUod  ol  the  poH  if  Smmm  CUg,  M;,  dnring  ik$  yew 


V«no, 

WhenMU. 

Year. 

Dotocf  last 

Dimensiona. 

J 

Breadth. 

1 

Ariel  

Carrie  Colo  

Geo.  W.  ParlHC.... 

Gny  Runtor. ...... 

JeObJLStovow.... 

Loia  

Lexinct^in,  Mo 

187ft 

IHW 
lrt87 

i«7a 
I85t8 
1887 
18BS 
1888 
1803 
18H7 
1888 

May    6. 1898 
July    5, 18'.»8 
Oct.  Il,ld98 

 do  

July    7,  IflOS 
May  17,1898 
Aog.  11. 189S 
Oot   12,  18ii8 
Jaly   7.  1898 
Oct.  11,181)8 
May    4, 1^08 

127.5 
84.6 

FMt. 

32 
21 

Feet. 
4.5 
3.8 

Pitt.sburg,  Fa  

Waveriy.Mo  

»4.7 

m 

75.2 
73.3 
38.5 
36.2 

46.6 
18.9 
28.4 
18.4 
18.9 
15. 1 
4.0 
8.9 

7 

3.» 
4.2 
8.6 
8.1 
3 

8.1 

2.8 

too- 


178  33 

53.82 
a  .1 UO 

.mil 

M 

85.96 
38. 10 
35.29 
27  89 


•HMteUohaUof 
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Tablb  ^—LUt  ofstmmm  Mng  w  ik^inmuH  River,  in  ike  dietriet  of  New  Orleant, 
emrotted  •!  the  jmtI  ^ Kamm  CU9,  Mo,,  iwrimg  Ike  fear  i5»»-ContinQed. 


luteGide  

Ariel  

OaHeCoio  

W.  Tjrker  

Irr.  H tiuti  r   

Juv.  L.i>ieveii«  


o 
I. 

I 


II 


16 

'25' 


e 


I 


KogiiK-a. 


Bailors. 


« 

9 


16 
25 


Xadiae. 


25 
I'l 
2*1 
25 


25 
21 
20 
25 


fn.  Feet. 


20| 

9 

1* 

22 

10 
10 

7 

7 

M 


•a 


55 


5 

i 

5 


16 

42 

18 

42 

4" 

30 

42 

16 

44 

16 

4S 

12 

40 

12 

40 

14 

40 

4 

00x39 

42 

FIOM. 


o 


Tnchft. 


a37 

3 

2 

15 

10 

6 

7 

« 

a  34 

8 

a  40 

3 

a  15 

1 

aN 

S 

i 


i.aaie  Cade. 


C  irh>-  Col«  


t 

m 

u 

I 


Iron 


9 


187a 

1887 

1898 
1879 


3^ 


UeeoMd  to  ran  on~ 


I 


1887 


18M 


UB7 


/,6*. 
119 


160 

180 
186 

180 
125 
150 
110 

130 
145 
80 


MiRRTMiri  lUvor,  5  miles 
above  and  below  Kensas 

fity. 

Mi.sKiiuti  Ki  '-i-r.  \  ;  1  -  _  ton, 
Mo.,  ami  i)|i[n,^tt.-  hliure. 

Mis,Hi-,>*ipj)i  and  tributary 
ri  vtTs. 

Miiisouri  Biver,  Kansas 
City,  Mo.,  to  St.  Joseph, 

Mot. 

MiHslaalppi  sDd  tributary 
riven. 

Missoori  Biver,  BoonviUe, 
Mo.,  and  opposite  shore. 

Mleslssfppl  «ad  tributary 
rivers. 

MlAsonri  Rivw,  SO  miles 
aboveaad  below  Waverly, 

Mo. 

Mi.^Hissippl  and  tributary 

ri  v«  rrt. 

Mirt.^ouri  and  tributary  riv- 

( )Haue  am)  tribotMy  riTOn. 

5U0  miles. 


Name  and  nddn  n.^  nf  soI/8 
or  iiiaua^iiig  owuer. 


W.  A.  Cade,  Kannas  City, 
Ma 

Liixiii^fton   I'>  riy.  ('n.il  and 
'rranspot  (a!  iiiii  «  u., 
iijgton,  M<> 

(ico.  \V.   \V.  stfall,  Kaiisart 
City.  Mo 

Leavenw  orih  Coal  Co.,  Leav- 
enworth, Kans. 

L.  1'.  Hoehle,  Arrow  Bock, 
Mo. 

Mary  B.  Brent,  BoonviUe, 
Mo. 

0.  S.  Ysugbn,  Sle.  Geoe- 

vieve,  Mo. 
J.  D.  Thomas,  Waverly,  Mo. 


D.  N.  Smith,  BoonviUe,  Mo. 

Wiutliriii)  Allen,  Kansas 

Citv.  Mo. 
W.  H.  Carrioo,  Papinsville, 

Mo. 
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TabUI  l.^IAtt  of  steamenplyiitij  on  the  Missouri  River,  in  IkeHMHct  of  ^mt  OrUtnU, 
MrclM  ai  the  pert  0/  St,  JoH^h,  Ma,,  duHng  the  year  1898. 


Twr. 

Da**  of  iMt 
inspection. 

T«ital 

• 

at 

J 

a 

1682 

Apr.    (5, 1808 

Feet. 
M 

18 

3 

Ton.*. 

27.08 

l^l.'^n^'II;,'^er^^.  Ei)gine.s. 


r. 


'/:  ,  I— » 


20 


3 


5 


Eoilers. 


I 


SI 


S 
a 


InchfS. 


Fine*. 


a 
3 


9 


13 


Idenied  to  rvs  im— 

Name  and  address  of  soto 
or  mawagtuy  owner* 

Iron  or 

8 

*  • 

1  > 

i 

IfiO 

1  1 

Mifjsoiiii  KiviT  r>L»  inilcH 
ftb0Y6  and  below-  White 
Cload,  K«w. 

T  n.  LTnds,  WUte  Oliiiif 

Kans. 
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UBlM8,~Lut  0/  tleamerg  pljfing  on  the  Mi9aoHH  River,  in  Ike  dixtHrt  of  JTms  Orttama 
enrolled  at  the  port  of  Omaha,  ^fl*r.,  during  the  year  1898,  •^••^» 


WiMnbulto. 


I  I 


Year. 


-apitola  Butt*  .....  MontroM,  lotra  

^''^'j^*   Sioux  Cily.  Iowa  ...... 

M.-1.  I.  K.a   Chainb<Tlain,  S.  Dlak  ». 

Li>tChiin<  <•  a   liiirlin>:t<>tj,  Iowa  , 

.ju>Mau-lo  I  Sioiii  Ciiv.  Iowa  

Win  K.  B<>Diifett. . .  Covin^rtoiLlfebr  

MinneiiMijio   CuH<jn.  S.  Dak  

teE».i*<»'»   Tl«rlll^IOW»  

  0«d«ii.V.J  


1885 

WJ'l 

1870 
ISO 


Date  of  Im( 


A 


Diniunaions. 
pq 


U99 

1879 


Ang.  28, 18117 
Juue  HO, 
Mav  1Q.I886 
17.1898 

Sept.  1.1898 

Juno  15,  1»88 
 do  


Tf«t. 
00 

oa 

65 


44 


P«et.  Feet. 
ia.8  1  3.3 


Total 
Ion- 


28.3 
14 

17 

14 


3.  7 
2.5 

3  4 
3.5 


Ton*. 
57.. !1 

l^'J.  ■I.'. 

r>H,  (,t; 

1:1.  71 
i8 

12 
63 


En;;iii<;a. 
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L  ::.e  Mwid 

■•'ant 


12 


80 
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II 
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41 
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20 

20 

i8 
24 
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(i 
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3 
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43 
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12 
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M  . 


10  7 

7     2  10 
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LioeoMdto  nmon— 


Name  ami  ,idilrr<<.<  of  soto 


1802 

1  IGO 

.  do  - . . 

1  120 

1897 

160 

1^ 

ICIO 

... 

UM 

150 

im 

140 

1886 

150 

UB8 

150 

MMflouri  and  tribuiarv  ti\  ■ 


r\  riv 


rjvi-r.-*. 
Mlasuiiri  Hinl  tril) 

MlH.si(«i*j|i|ii   iui.l  tiibuLirv 
rivor.H. 

Miihoiiri  Hivcr,  JinDiiio« 
Wut.  r  f(.  Port  fiaudalf 

S.  Dak. 

Mi^sis^ippf  and  tributary 

TlVWt. 

MlwsoiiT'i  ;um1  tributary  riv- 

CI  t4,  |i)u  iuile8. 
MisHotiii  Atver,  Dcmttir. 

2i'elir..«)doppoftlti!  Bliure. 
MlnMuriaml  mbiitary  rW- 

en. 


.r.  W,  SaiHni'il,  Snnix  <  'il  s \ 

1 1 1  'A  a. 

H.  H.  Iliiliiirs,  Si"'U\ 
V.ii'kron  l-'.-i  rv  ( 'o  .  \  iink- 

H  1^1:1-:,  rii;iml..erlai». 

S.  \>'.ik. 

J  OM.  h\  i^»cli,  J]t  u  u  D 1 1)  c 
WatdT,  S.  Dak. 

P.  Parker,  Omaha,  Kobr. 

J.  "W. ClairKi.;^',  .->iMUx  City, 
Iowa. 

AiidcTHon  A-  ?Ciltifiur!i  He- 

caiiif,  V.'li]-, 
Sfiztr    lirua.,  t>iu<is  l.uy, 

luwa. 
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TABtB  9,—U9t  of  flMUMTf  ptgtmg  M  lk«  UltmiH  Mkier  to  IA#  Mr<0l     N§w  OrUtmt, 
mroUtd  «i  iUfort  ^Boek  AImi^  /II.,  during  tks  $mt  1898, 


WlierBbQlIi. 

Year, 

Dnte  of  Iftst 

DimeDsiona. 

Total 
toil 

Leugth. 

-3 

1 

w 

1807 

July  25,1808 

Feet. 
IGfi,  5 

Feet. 
33.6 

Ftet. 
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Tom. 
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is 
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« 

Bttglirat. 
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 '  but 

•::  «; 
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so 
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e 

am. 

ti 

24 

47 

150 

45  1 

2 

In. 
ui 

2 

^.'4 

Inehes. 
48 

Ham. 

Boilenu 

LiMBAOd  to  nut  on— 

Name  and  addr6Ba  of  aoiit 

Iron  or 

When  built. 

« 

3 

*:  . 

off 

« 

60 

1807 

KO 

Mi^HinntppI  nd  tribntef^ 

W.J.  Tnung  A  €k,  Clli^ 
ton,  Iowa. 

Tablb  10. — .Lt«l  <^  gtuoUiu  baaU  piymg  on  ike  MUtouri  Mivm-  b^wem  tk4  mouik  and 

Bhtui  OUif,  l9»a,  darfii^     fww  1898. 


Hf^miMia  

L.  II.  T  

Lil>«rly  

Liltlo  S;ilil  

M  iniia  

Kotiuinn 
bttdio  (jr.. 

WaJ.SfJMII 


Wiior«  built. 


Pbttraumlli.  Xfebr . 
BrownrUlo,  Kehr. . , 


Y««r. 


18M 


Hrniumu.  Mi>  | 

,Ioir.TK<in  Citv.  Mo  ;  isiw 

Kattilylpb.  m!i  !  1K'J4 

K(.<'In  jiort.  ilti   18',«r> 

Arrow  KiK-k.  Mo   ISIU 

Oxiiyo  City,  Mh.  ..........  1><T.? 

KMUvm  Ci'u,  Mo  ......... 

BoUevQo,  N«br  


Date  of  huit 

.4 

.a 

liupeotlon. 

tl 

a 

& 

juM  14,  ladB 

74 

12  5 

2.4 

Apr.   7, 1886 

66 

16.  1 

3 

Apr.  18,  ley8 

78.7 

12  8 

3 

3 

•J.2 

May    5,  1H!W 

7i».  A 

Id 

3.2 

18 

S.6 

Apr.  18.  im 

11 

t.2 

Ape.  8,1818 

Totd 

tOlkf 


A 19 

I5.H 
«10 


BlUlBHtlMii 
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IavIM  W.'^Lut  of  gasoline  hoals  plying  on  the  ^fh»n1lri  7'ttvr  h  itretn  thsMoutkamd 
Sioux  Citjf,  JotcQf  Uuting  Ihe  jfmr  JSi^ — Coutiuue<l. 


JTmm^  I 

Trlfomrt  toraD  on 

NamttaadaddrcM  of  solo  orminiteg 
owner. 

A4»  

Mi>vHOTiri  ant}  trilmtBrv  rivorfl  

W.  F.  Parlif  r,  Omaha.  Nebr. 
A.  Z  Marliu,  BrownvIUe,  Nebr. 

Uwiio  Krupp,  Ueniititin, Mo. 

Ik'tirv  >(rutniaDii,  JenorMUi  dtJ,lUL 

E..I.  li.  Id.  Thornton,  Mo. 

J.  T.  T«K»m<?i*,  8t.  diaries,  Mo. 
L.  U.  Frieiiiouth,  CiIaH;;ow,  Mo. 
Will.     Hiilser,  Lialet<iwii,  Mo. 

W.  E.  Garrett,  IndeMiideooe.  Mo. 
BalkfToe  Tnuwltor  Co.,  Benemoi  Nelir. 

lU  Qoeea  of  the 
BtnuMiii 

l-^  C^.             •••••  •««  *  • 

Mi-s(iuri  I;iv(-r.  5«  iiiitrs  alniv©  and  b«- 

li>w  Iir<>\K  tivill.-,  Nt  br. 
Missouri  ami  trlhiiturv  rivfr«  

MiMouii  KiTer,  3  milos  above  and  be- 
low Baaddlj^Mo. 

ICwuu  

OMce  River.  7  mU««  Abov«  m4  below 
LblatowB,1f». 

v.j.Bkjwi  ••••••  ■ 

MiMOiiri  Ktver,  5  rnilM  aImIT*  Hid  be> 
low  Bellttvuc,  Nebr< 

Vei;  respecUallf,  yonx  obedient  aerraot, 

A.  H.  BtAlSDKLL, 

.^••it/mil  Snginm* 

Corp*  of  Kngineert,  ui  S.  J., 


OnriCB  Missouri  River  CoMi^nssioN, 

St.  Louis,  Mo.,  .hifu  .'^>>,  1S99. 

C^FTAiN :  I  Iiave  tbe  honor  to  submit  tbe  followiDg  report  on  the  comiuerce  of  the 
Omm  Siver  during  the  caleudar  year  1^: 

T6e  weekly  reports  of  tbe  nhservers  of  tii  <•  fnnr  permanent  water  g^awjjen  on  special 
nmmeroe  cards  and  the  checking  of  the  Hhipiuunts  made  by  rail  ut  the  three  rail- 
iMd  towns  on  tbe  river  affordea  a  means  ot  Terlfying  tbe  rstarns  leeeiTed  from 
•iippers  and  rafters  tbroiigli  rnrrespondenre. 

The  larger  part  of  the  Hteaiuboat  traffic  was  performed  by  tbe  steamers  Fredf  rick 
»od.7.  B.  }Vell$,  both  of  which  were  bnilt  espeeially  for  the  river.  Taking  both 
i>oits  t<^ether,  122  tripn  weremadey  of  wUch  SSt  wete  to  Tasoombift,  00  miles,  and  6 
to  Linn  Creek,  lOM  mileo. 

A  Miaaonrl  Biver  gasoline  boot  L.  B.  «f  msde  5  trips,  one  of  whiob  wss  to  Lbin 
Creek. 

The  small  steamer  />a*(fii/«as  niadc  regular  trips  between  Toscumbia  and  Linn  Creek 
dnhng  the  boating  season,  and  tbe  little  steamer  linmgtr  ran  between  Oeoeolo, 22B J!^ 
niks,  and  PapiuHville,  282.7  miles  above  tb(>  month. 

Two  gasoline  boats  on  the  lower  riv»  r  cai  i  ie<l  70  tons  during  the  year. 

The  Fredtrick'i  freight  was  mostly  delivered  t4>tho  Missouri  Paoiflc  Railroad  at  the 
Mutiiof  the  river,  and  that  of  the  Wtlh  to  tbe  Missouri,  Kansas  and  Texas  Kail< 
loed  at  Portland,  on  the  left  bank  of  tbe  Missouri  River. 

The  following  table,  giving  the  amount  of  freight  carried^  towod,  and  rafted|  is  a 
eioee  approziniation  to  the  amount  of  tbe  1888  commeree: 


Tablb  1, 


X 


Gtala. 


Ibeo. 

7..18.418.8,  1,088.2 


Live 
•took. 


Wood 
and 

Inmber. 


.4U.S 


CZ7.4 
1,040.4 


3 


Rail- 
road 
ties. 


Ttrnt. 
73,'ai3.3 


Sand 
and 
gravol 


Salt. 


Prod 


Tont. 
3,015 


Ton*  Tont. 


l|Sll.a|n»ttl.aj  S^OUl  848    ::U1.2  l,  384.6  84,280  4  4,|75,«S3.S 


Fiirni 

inncliiii- 

iTv  ami 

Total. 

.... 

Mill-  tOI».H. 

niiT- 

clian- 

di8<\ 

7'uii«. 

Tuiif. 

10,082.7 

n4'i.  951.6 

74,'J5:i.  7 

:5.  h-2r>.  im.  a 

i 
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Table  2  is  a  oomparntive  atatementof  the  oommeroeof  the  river,  oxpreeeed  in  tonsy 
for  tlie  Mries  of  ye»n  1860-1886: 

Table  S. 


1807* 

Tona. 

i,m 

000 

66.  n.") 

1.350 
229 
255 

731 

im 

U8B. 

Ton: 
4,406 
1.866 

64.966 

8.600 

32S 
191 

1.739 

1801 

1896. 

1881 

>»..| 

U80. 

Lamber,  lofira,  wood,  and 



Tom. 
8,418 

1.038 

74.881 
8,  Ol.*) 
348 
201 

1,385 

Tom. 
2,661 
848 

62,764 
4,500 
416 
188 

1,031 

Tons. 
4,703 
1,076 

69, 086 

8,  100 

18t> 

1,416 
440 

TonM. 
8.773 
741 

62,020 

Totu. 
5,471 
730 

60^721 

Ton: 
6.185 
067 

77,  IW 

Ttmt, 
8.116 
768 

86,840 

SiiU  

Farm  mnrhfrii  rv  nnd  gen- 

:i29 

190 

046 
47)1 

281 
182 

1,686 
1.200 

002 
527 

2,858 
2.  775 

482 
810 

2.269 
1,710 

S4.888 

71,  M7 

72,889 

76,706 

166^216 

68,478 

71,280 

91.040 

97,618 

Table  3  gives  the  comparative  commerce  eizpvoeaed  in  mile-tons  dnrfog  the  series 
of  yiNiTH  I8!»4  1K<J8.  tliis  data  only  bsTing  be«i  6oeiixed  since  tbe  river  was  plaoed  in 

ciiarge  of  tbe  comuiisaiou. 

TabuiS. 


'  1888: 

1887. 

1888. 

1886. 

MiUtont. 
263,  5.S4 

2  [<11.  5W 

1884. 

MiU  torn. 
341t, 

3, 82:i,  i''.n» 

Mile  tout. 

17H,  095 
3,  707,  2ifi 

Milf  font. 

:?98 

Mile  tfni*. 
361,292 
4,  \ty.i.  420 

4,178,061 

8^888.886 

4,691,881 

4,510.721 

These  t.'ibles  show  a  eatiafaotoiy  IneraiM  In  the  1868  trade  of  the  rlTW  OTir  tho 
three  precediug  years. 

vory  rettpectfally,  your  ohodlent  Mrvaiil^ 

A.  n.  I?I.AISDELL, 

A»9i»UiHt  Engineer. 

Cmpt,  H.  M.  CHimnrDKN, 

C9rp$o/  Engineers,  U.  S.  J., 

SecreUurjff  MietQuri  hiver  ComtHwUm, 


OvriCK  Missouri  Rivkr  Commission, 

5/.  Louui,  Mo.,  June  SO,  JS99. 

Captatw ;  T  bftTO  the  honor  to  tabinit  the  following  report  on  the  coiniiieroe  oftho 

GaHCOuadt-  Ri\  rr  duviii^^  the  calend.ir  yenr  1898: 

The  statistics  were  ubt4iined  by  correspondence  and  by  personal  inspection  of  tho 
freij^ht  books  of  the  nbippero. 

The  stenmbont  ti  ade  wns  prinripall}'  c.irrird  on  the  steMDors  «f AOk  IfadMl  SOd  tbS 
reerle»$,  tho  former  making  45  trips  and  tbo  latter  21. 

The  steamboat  traflBe  was  mostly  over  the  lower  531  mllei  of  the  river,  only  9  p«r 
cent  of  the  shipnicntH  Itoing  above  that  point.  Vienna,  79  miles  above  the  month, 
was  the  limit  of  the  steamboat  trade. 

The  average  distanoe  that  the  Inmber  and  railroad  ties  were  rafted  was  62  miles. 

The  extreiiio  r.'if'ting  point  was  07  milea  np  Big  PiBsny  Cvesl^  whioh  anton  the 
Gasconade  122  miiee  above  its  mouth. 


APPEKDIX  X  X — BKPOBT  OF  MISSOU&i  BIVEB  COMMIgglON.  3(>87 
The  foUowiDg  teble  giTei »  doae  apptoxUMto  to  the  amonnt  of  the  1888  oommeroe ; 
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Produce. 

*  |i» 

£  «  S 

ill 

Total. 

Mile  tooii. 

Tons. 

Ton*. 

2Vmu. 

Tom$. 

Khm. 

71mm. 

Pj'  I'  M  nad  nwccl- 

1, 667.2 

706.2 

1,790  2 

156.7 

ies.7 

67.4 

22:1.3 

B72.3 

r>,  0 

162,  r>w  4 

1  

''1  u.i  s 

1.069. 

1,687.2 

706. 2^8,  d».  7  23. 750.0 

ia.7|  67.4 

1,832, 203.4 

The  following  table  giree  the  totals  in  tons  of  the  different  olasMS  of  freight  during 
tlietefiM  of  yeaia  1890  to  1898: 

Tabia  2. 


1898. 

1807. 

1896. 

1896. 

1894. 

1803. 

1892. 

1891. 

1810k 

Ton*. 

Ton*. 

Ton*. 

Tont. 

Ton*. 

Ton*. 

Ton*. 

Ton*. 

1,667 

1.467 

3, 197 

3,203 

3, 061 

3, 061 

1,547 

4,035 

2.658 

708 

686 

1, 131 

920 

847 

144 

41G 

4*J5 

200 

Lsniber.  logs,  woodt  a»d 

27,134 

27, 614 

40,S50 

42.436 

27,269 

17.915 

10,626 

19, 646 

a.  800 

163 

15 

102 

113 
60 

57 

85 

»6 

8.1 

80 

23 

29 

» 

7m  iMcblnerv  and  gen- 

872 

480 

896 

780 

1,010 

703 

237 

256 

177 

223 

114 

181 

123 

136 

135 

80 

67 

S 

167 

M 

Wl 

M,B81 

4I^M 

47,(44 

IS.  on 

24,458 

20,  on 

Talile  3  gires  the  coirpnrntive  rommPTre  oxprepsed  in  mHe-tonR  rltiriiifj;  the  five 
;««rH  1894-1898,  this  datu  baviiig  l>eoii  secured  only  oiuce  tbu  river  wue  placed  in 
«haffe  of  the  CommiiBfon. 

Tabui  8. 


Oaw. 

.in7. 

inoL 

ins. 

Milt-UnnM. 
162.  !i04 

1,  fl«0,  fiflft 

ion*. 
IT'j,  777 
2,  0:{0,  125 

:'2:',  ■-•i:. 

3,  2'."3.  0«iO 

1H7.574 

3.  247,  ."v^V? 

Milelnut. 

21l.r{.-.3 
2,210.  606 

1,832,263 

2,209,  9U2 

3,  W2.  275 

8,445,081 

2. 430,  t»59 

Very  respectfully,  your  obedient  aervaii^ 

A*  H.  BLAI9DKLt.| 

Capt.  U.  M.  CHITTENDBNy 

Corp$  of  Kmgineer$,  U,  8,  A., 
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Appendix  D, 

« 

AHirUAL  BBfOBT  OH  LOOAI.  W0BX8  ADOVE  KANSAS  CITT,  BT  MR.  SAMUBL  B.  TOXOB, 

mViaiON  KKGiKEBIt. 

MiasouRi  RivBR  Commission, 

EantoB  City,  Kan».,  March  17,  1899. 

Colonbl;  I  hivn  the  hoaor  to  ta1»Bili  a  report  of  opemUnm  conducted  on  works 
nnder  my  obHrge  in  Improving  the  Miesoori  River  Ibr  the  AmaI  j9tst  ending  June 
80,  im, 

MBBBABKA  Ol'I'T,  KBBlt. 

A  few  daya  before  the  clo«©  of  the  lust  liscal  year  a  atroug  ed<iy  was  formed  imme- 
diately above  Dike  1,  constructed  iu  May,  18iM>,  by  the  meeting  ol'  tho  shore  current 
and  a  cross  current  from  a  r»'of  opposito  and  above  tbo  dike.  i5auk  cavinjj  result- 
ing, by  which  tbo  llauking  ul  the  dike  wjuj  threatened,  I  recommended  that  the  bank 
immediately  above  the  dike  should  be  protected.  My  recommendation  receiving 
yonr  approval*  a  continuous  frnmo  mattress,  exteuding  210  feet  above  tbo  dike  with 
ft  widtn  of  50  feet  at  the  dike,  dimiuishiug  to  30  feet  at  100  feet  above,  was  con- 
structed between  July  1  and  9. 

The  oost  of  the  aboVe  work  amounted  to  $282.81  for  material  and  $187.41  for  labor. 

ST.  JOSBPB  BBYBTIIBNT  BBPAIB8. 

I  -was  Tintified  by  yonr  lett<n-  of  Angtist  21  of  the  approval  of  the  Chief  of  Engi- 
neers, United  States  Army,  of  the  project  for  repairs  to  the  revetments  iu  Bun 
Ton  and  Belmont  bends  In  the  Tieinity  of  8t.  Joseph,  Mo.,  at  an  estimated  cost  of 

$28,829.38. 

The  reach  of  the  river  embracing  the  above  bends  and  Elwood  Bend,  extending 
from  the  head  of  Bon  Ton  Bend  to  ue  St.  Josci>h  and  Gnnd  lelnnd  Bailwfty  Bridge 
at  St  Jo.se]d),  huH  .i  chnnnel  length  of  10.22  mileB,  with  nn  ftTerage  low-waiter  dope 

of  0.641  foot  Iter  mile. 
In  1881  ana  1882,  4,380  feet  of  bank  at  the  heed  of  Bon  Ton  Bend  were  |»roteoted  by 

revetment,  the  niattn      worl:  i  nn'^isting  of  brush  aud  wire  net.    Tins  work  was 
renewed  in  1885,  when  the  present  revetment  which  is  19,332 feet  long,  was  begun. 
The  lengt  h  of  bank  protected  in  1885  was  10,600  feet,  extending  from  1  to  10.  (See 

\']  I.)  In  1^87  it  wiiH  rxton'l.M]  i.ln^  f(>rt  from  10  to  11,  ;nid  in  188{>  completed  by 
being  extended  4,673  feet  to  12,  or  within  about  1,000  feet  of  the  lower  end  of  the 
main  bank. 

The  repairs  made  to  the  revptuK  nt,  according  to  tlio  piVlished  reporti,  were  as 
follows:  In  1886, 150  linear  feet  of  mat  from  8  to  were  renewed;  in  1890  about 
1,240  feet  of  the  revetuMnt  from  2  to  8  and  100  liMt  from  6  to  6  reconetracted,  and  in 
1891, 3,018 feet  from  4  to7 also  reconstructed.  Tn  t^vo  Ino  i1:s  aggregating  1,179 
linear  teet,  were  rfjoonstructed  and  slight  repairs  made  at  six  breaks  aggregating 
666  linear  feet.  In  1885  three  large  breaks,  aggregating  706  linear  ftet^  and  nine 
minor  breaks,  amounting  to  724  linear  feet,  were  repaired  and  the  stone  ballast,  which 
had  been  dislodged  from  parts  of  the  upper  bank,  renewed.  The  location  of  repairs 
made  In  1892  and  1805  are  not  given  in  the  published  Annual  Reports.  It  la  probablOi 
however,  that  they  were  principally  at  points  previously  rep  iir<  d. 

The  total  length  of  bank  repairs  made  in  1898  at  the  five  breaks  marked  odef  sod 
g  on  PI.  I  amonnted  to  abont  1,056  feet>  making  the  total  length  of  all  repairs  to 
date  9,821  feet. 

Belmont  revetment,  extending  from  13  to  18,  having  a  length  of  14,922  feet,  wae 
eonstrneted  In  1891.  lu  the  fall  and  winter  of  1893,  3,750  feet  from  about  16  to  18 
were  reconstrncted  and  the  revetment  extended  downstream  about  1,250  feet  to  19. 
overlapjjing  the  then  head  of  the  Elwood  revetment,  to  replace  a  sliglitly  loss  ^^y*** 
of  the  latter  work  wlilcll  had  been  flanked.  In  1892  repairs  were  made  to  7.^9  feet 
of  work  distributed  among  fifteen  Hinall  brenkfj.  In  1893  two  breaks,  eaeh  150  leei 
long,  were  repaired.  Four  minor  breaks,  amounting  to  325  feet,  were  repaired  lO 
1895,  and  in  1896  the  junction  of  thereyetmeut  with  that  of  Elwood  Bend  recewett. 
In  addition  to  the  foregoing  repairs  a  conRitb  t  able  part  of  the  stone  ballast  wmcn 
had  been  dirtlodged  from  the  upper  bank  was  replaced  in  The  location  0« 

breaks  repaired  iu  1892-93  and  18^  are  not  given  in  the  published  reports 

The  extent  of  broken  work  repaired  in  1808  amonnted  to  2,270  feet,  making  mo 
total  length  of  repairs  made  to  the  revetment  something  over  ti,C'3l  feet.  . 

Besides  the  above,  there  were  constructed  between  June,  1892,  and  Apnl,  ISi'fr 
the  lower  part  of  the  bend  between  17  and  18,  13  short  permeable  dikes  for 
l»ose  of  correcting  the  alignment  of  the  bank.    Theae,  however,  were  swept  ont  •» 
same  mouth  in  wbleh  they  were  eonipleted.  eimrtlT 

The  locality  known  as  Klwood  Bend  is  the  exteti«*ion  of  Belmont  Bend.  ^.""J^' 
after  the  construction  of  the  St.  .Joseph  and  (iraud  Island  Hail  way  Bridge,  the  un  k 
company  boilt  9  atone  dikes  in  the  bend.  The  loeatlona  of  theae  dikM  are  eho  wu  on 
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PI.  I.  A  poiti<»n  of  tlk»  upper  one  wm  ibnnd  on  the  oppoeite  tide  of  the  ebannel 

Ust  fall. 

In  1i79, 10,240  ^aet  of  the  henlc  a^}^^'^^  ^  ^«  dikes  veTO  pioteoted  by  e  toTot- 

inrnt  of  (L  f  l<  L,  1  fvmno  inattTes  tr.  In  and  18^*2,  over  4,000  feet  of  this  work 
below  tlie  old  stoue  Dike  2  were  destroyed.  This  was  replaced  in  1882  and  1883  by 
»  wire  and  bniah  mattreas  reTOtmeat  on  thetiien  ehore  line  behind  the  ori^oal  wotk. 

In  1^5.  three  breaks  agi^re^jat in ir  910  ffot  in  Imn^th  were  repaired .  Tn  T^'!^,  ri'KHit 
1,2U0  feet  at  the  then  head  of  the  revetment  wore  destroyed  by  flankiug,  the  bank 
e^Tlns  from  Belmont  Bend  extending  downstream  to  aboot  thai  extent. 

As  tne  refnlt  of  the  abore  oTian;;.'  in  shore  line,  the  flow  diverted  from  the 
part  of  the  Elwood  revetment  below  E,  which  has  not  l>eeu  subjected  since  that 
ti  ve  to  eerere  atrefla. 

It  appears  from  the  forppoin';  tliat  the  part  of  Bon  Ton  revetment  which  reqnired 
(he  most  extensive  repairs  is  the  upper  7^000  feet.  The  proximate  cause  of  this 
aeoms  to  have  been  the  impact  of  the  diegeiutl  flow  ovit  Kansas  Chute  againet  the 
revetment,  the  extension  of  the  shore  bar  on  tlie  convex  f^\6.^^  downstream  nnder 
the  wearing  away  of  the  beud  iu  the  above  chute,  and  iroiu  the  formatiuu  of  reefs 
ia  ftont  of  the  revetment  promoted  by  the  above  conditions.  Eddies  resultiuir  from 
the  natural  irregularities  in  the  shore  line  and  those  produced  by  pockets  formed 
by  bank  caving,  which  had  been  repaired  without  restoring  the  shore  line,  also  con- 
tribnt^d. 

The  formation  of  break  {/  probably  originattid  in  shore  eddies  rosnlting  from  the 
old  lauuching  wajH  at  the  head  of  the  break  and  an  uneven  shore  line;  also  from 
fieef  action  from  the  opposite  bar. 

The  fre«|iient  breaching  of  the  revetment  at  the  foot  of  Belmont  Bond  is  tmreable 
in  part  to  reefs  which  formed  iu  coiijietiuenee  of  that  part  of  the  bend  cuM  \n^^  too 
deep  before  it  was  properly  revetted,  and  partly  to  cdti  v  iction  prodTiced  by  p  in  t  X. 

Break  B-C  at  the  head  of  the  bend  was  cansed  by  the  flow  out  of  Bou  Ton  Bend 
impinging  abruptly  agaiust  the  revetment.  The  above  action  was  brought  about  by 
the  wearing  away  of  abont  1,000  feet  of  nnprotected  bank  at  the  foot  of  Bon  Ton 
Beud  resnUing  in  «  movement  downatream  of  the  channel  both  in  position  and 
directiuu. 

The  caving  at  B-0  waa  enhanced  by  seep  water  from  the  adjaoent  blnff,  thio 
action  beinp  very  apparent  while  tlie  repair  work  was  in  procress. 

The  floating  plant  haviuij  arrived  from  Nebraska  City,  neld  work  was  begun 
Aoffnot  24. 

Heavy  rains  during  September  Interfered  seriously  with  the  progress  of  the  work 
by  making  the  roads  impassable  for  several  weeks  for  the  teams  employed  for  trans- 
porting brush  and  atone,  moat  of  wfaioh  had  to  ha  waconed  on  aoeonnt  of  the  few 

barges  available. 

All  subaqueous  work  was  completed  jast  before  the  closing  of  the  Hirer  by  ice, 
and  the  entire  work  completed  December  3. 

The  plan  pursued  in  repairing  the  smaller  breaks  consisted  of  placing  a  braced 
pil^  fence  in  front  of  each  pocket  in  line  with  the  shore  ahoye  and  below  and  one  or 
more  fences  across  the  pocket  connecting  the  sliore  fence  with  the  main  bank.  The 
shore  fence  and  adjacent  subbank  were  protected  by  a  continnons  mattress  extend* 
ing  above  and  below  the  pocket  and  projeeting  GOfeetontnde  and  10  to  9S  feet  inside 
the  fence. 

The  principal  items  of  the  work  performed  iu  making  the  above  repairs,  comprised 
dri  ving  and  oraelng  609  pilea  to  an  STorage  nenetration  of  26.17  feet,  weaving  and 
ballasting  33.T,0r>8  sqtmre  feet  of  mattress,  and  placing  6,107  linear  fc^et  of  Rcre< n. 

At  breiUc  B-C,  Belmont  Bend,  where  there  are  a  considerable  recession  of  shore  line 
a»d  depth  of  water,  two  rowa  of  braeod  pilea  were  naed  for  the  ahore  fmoe.  At 
br<*Ak  g  in  Bou  Tnv]  I^^end,  four  permeable  (likes,  reachlujo:  from  thotopof  the  hank  to 
aa  ima^^aiT  line  fairing  up  the  shore  lino,  were  constructed. 

The  objootaoipeetod  tobenttalnedb7theBoworfcaaretfaopraTontlonof  thehieaka 
enlarging,  the  hraaking  np  of  ehore  eddiea,  and  hnilding  ap  of  the  bank  in  the 
poeketo. 

Bov  Toir  nniD  BMVwnmr  BiPAim. 

9nmk  jr.— Break  e  eonaiata  of  two  deep  pocketa  aeoaratedhy  a  narrow  point  fanned 

L  .  a  part  nf  tlir  old  flhore  line  and  a  straight  .«^treti  h  of  broken  bank  below  tholowor 
pocket  90  ieet  long.   The  break  extends  over  875  feet  of  shore  line. 

The  lengths  of  tne  four  permeable  dikes  employed  to  ootreot  and  restore  the  shore 
line  in  the  pocket^s  proceeaing  in  their  nrdrr  dmvnstreara  are  134,  1^'~>.  108,  and  88 
imt,  reepectively.  They  are  two-row  structures,  10  feet  between  rowa  in  about  15 
tei  benta.  They  are  braced  by  the  nsoal  direct  braces  and  two  lines  of  wales 
formed  by  br/Itinr:  and  spiking  together  two  '_>2  feot  timbers  breakinj:  joints  nnd 
Ibnniug  a  continuoua  member.  The  dimensions  of  the  front  wale  timbers  are  4 
faiehea  DT  8  Inches,  those  of  the  baek  wales  3  incheaby  8  inches.  This  form  of  wale 
WAS  u.«>cd  for  all  the  repair  work  that  leqnired  aa  large  wale  mmnbem  aa  8  inches  by 
$  tnchefi  or  8  inches  by  8  inches. 
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The  me  of  hniH  wnlen  was  made  neoessaiyoo  aoconnt  of  tho  Imnlier  nvailable 
coDHiHtin;:  of  untiHcd  nIocI^,  ] t roc n red  for  another  pnrpoae  at  Nebraaka  CHyt  iMinS 
too  light  for  tiie  15  feet  dike  panels. 

The  continitoiiB  wale  liaa  tSe  ad vuiti^  of  dtstrlbntin^  streee  over  fhe  dike  better 
than  tho  detached  wiile  neaally  employed.  T.es-.  lurnbiM  is  also  rciiniioil  fli  ui  for 
the  detached  wales.  This,  however,  is  offset  hy  the  cost  of  aUditioual  bolta  aud  the 
labor  of  boltlnff  the  two  parts  tosetber. 

The  repaiia  for  the  bvuDBii  bank  below  the  lower  poeket  oonsiat  of  *  pile  ftnee  90 
feet  long. 

The  mattreaa  work  for  break  9  was  woven  in  twelve  aeotiono. 

The  shape  of  the  break,  positions  of  dikt  h,  and  Hoctious  of  mattress  nre  F^liown  on 
PI.  U,  the  details  of  bracing  ou  PI.  Ill,  and  those  of  the  oontinuoas  wale  oq  PI.  VI. 
The  pflee  have  an  ayerage  penetrafeioo  of  94.6  ftet. 

The  rcpairn  were  oompieted  in  September,  eacoept  attaohing  the  aereen,  which  wan 

done  Id  October. 

Brmk  o.-^The  breaks  at  0  ave  attaated  in  a  pocket  formed  by  a  former  break 

which  had  been  repaired  by  renewing  the  revetment  without  restoring  the  shore 
line.  The  new  breaks,  one  near  the  upper  aud  the  other  near  the  lower  end  of  the 
pockets,  appeared  to  bave  been  caased  by  strong  eddiea. 

Tho  repairs  conaisted  of  ashore  fencp  i^O  feet  long,  four  cross  fences  having  a  total 
length  ol  325  feet,  all  oarrying  screen  work,  and  ^,8bl  square  feet  of  subaqueona 
mattress. 

Cottonwood  piles  and  elm  walee  wwenied  Ibr  thefeneee.  The  piles  have  nn  nyer- 
affe  penetration  of  25.6  feet. 
The  repafra  were  made  between  Oetober  7  and  96.  PL  lY  shows  bank  line  and 

plan  of  the  repairs. 

Break  d.— This  break  is  the  result  of  eddiea  formed  by  a  projecting  point.  The 
repairs,  the  plan  of  which  is  shown  on  I'l.  \',  consist  of  shore  fence  with  a  short  cross 
fence  at  the  lower  PTid  extending  90  feet  downstream  from  tln»  point,  and  sub- 
aqoeoas  mattress  lapping  well  around  the  point  and  reaching  a  short  distance  below 
the  finee. 

The  work  was  constructed  between  October  12  and  30. 

Break  t. — PI.  Y  shows  the  plan  of  the  repairs  to  break  0.  They  are  of  the  same 
eharacter  as  at  «^  and  consist  of  180  linear  feet  of  shore  fenoe,  90  net  of  eroas  fences, 

and  12,447  square  feet  of  mattress.    The  piles  are  eottonwood  and  thewsles  elm* 

The  .L\  erage  penetration  of  the  piles  is  24.1G  feet. 

i  hi  above  repairs  were  made  between  October  12  and  31. 

Breuk  f. — The  proh  vide  causes  of  this  break  wore  shore  eddies  resulting  from  reef 
action  and  au  irregular  shore  line.  Indicatious  point  to  former  repairs  being  made 
at  this  locality. 

The  repairs  are  of  the  same  general  character  as  the  others  and  are  shown  in  plan 
on  PI.  y.  The  shore  fence  masks  a  part  of  the  break  lying  in  a  pocket.  The  mat- 
tress protection  extends  100  feet  along  the  straight  bank  nboTO  the  pooket  where 
there  were  indications  of  tho  break  extending. 

The  work  consists  of  320  feet  of  shore  fence  and  110  feet  of  cross  fences,  made  of 
eottonwood  piles  and  elm  wales,  all  with  screen. 

The  repaiia  were  made  between  September  21  and  Oetober  80. 

BILMOHT  BIND. 

B^UatUng  upper  hanlr. — The  slope  of  some  parts  of  the  bank  near  the  head  of  Bet- 
n\out  revt'tmcnt  are  as  steep  or  even  steeper  than  1  on  ^.    The  uniterial  composing 
the  bank  is  principally  blue  clay.   At  these  and  other  parts  with  flatter  slopes,  . 
aggregating  3,969  sqnaro  feet,  the  stone  ballast  which  hnd  been  dislodged,  probably 
by  ice  and  driftwood  and  undermining  of  ihf  hank,  was  renewed. 

Break  B-C. — This  break  was  first  observed  in  April,  1897,  at  which  time  it  was  360 
ftet  long.  By  October,  1898,  it  had  attained  a  length  of  1,500  feet,  with  a  mazimnm 
width  of  erosion  of  120  feet. 

Tlie  bank  is  composed  largely  of  gambo,  which  aoconnts  for  its  slow  recession 
nnder  the  serere  impaet  of  flow  out  of  Bon  Ton  Bend  to  which  it  was  subjected. 

The  rnpair  worlc  for  the  part  of  the  break  wher  e  a  pocket  was  formed  hy  the  reces- 
sion of  the  shore  consists  of  two  rows  of  braced  piles  1,350  feet  long,  10  feet  apart, 
in  15  fset  bents,  oonneeted  with  the  top  of  the  bank  by  12  Amoes,  for  the  straight 
portion  below  mb  pocket  of  a  single  row  of  piUng  150  feet  long.  (See  Pla.  YI 
and  VII.) 

Tlie  mattress  was  woven  in  one  section  1,680  feet  long,  lapping  the  ends  of  the 

break.  It  hns  a  width  of  50  feet  ont^tide  the  front  rnvi-  of  ]>iliag  and  extends  10  feet 
inside  the  inner  row.  Four  tbrce  eighths-iuch  wire  strands  placed  about  15  inches 
apart  near  the  stream  selvage  of  the  mat  were  used  instead  of  the  oastomary  single 

large  cable.  All  of  these  htrnnds  wore  nttru-hnd  to  a  siriLrlf  to^^Lrlr  stick  about  6  feet 
long.  The  advantage  gained  by  having  a  number  of  strands  lutitead  of  the  single 
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calila  is  the  distribation  of  strpsa  over  a  larj^r^r  mat  snrftoe.  Tha  long  ioggUn  alao 
reddce  the  tendency  of  the  mat  eelvage  to  carl  over. 

A  screen  of  heavy  poles  is  attaehadto each  of  the oron  feneee  uud  to  the  wale  of 
the  inner  line  of  piling  of  the  two-row  work.  The  cross  fonf^ps.  1>l  ing  qaite  high* 
are  stayed  by  three-eighths-inoh  strand  anchored  on  top  of  the  hank. 

The  piling,  whieh  are  pine,  have  an  average  penoinittOD  of  25.2  feet.  They  were 
driven  oetween  September  1  and  27.  The  mattress  was  constraoted  between  October 
19  and  November  the  bracing  attached  between  Movember  1  and  17,  and  the 
aanan  plaoed  in  M«TMi1»«r. 

XLWOOP  BmD. 

Fireak^  1.  n.  A.. — As  previon^]\  pointed  out,  frequent  repairs  nnd  n  nou  :l13  havo 
been  made  at  the  locaLitjy  of  these  breaks.  Xheprincipai  cause  appears  to  be  aa 
azteiwiva  eddj  formed  Vy  the  point  above  them  (PL  VIIi)  daring  high  stages. 

Tlif^  ^]\i>Tt'  fence  nt  ?  and  n  wa>  niftdr  in  one  stretch  380  feet  long.  Cottonwood 
uilt»  aud  elm  wales  were  used  for  its  uoustniction.  Pine  piles  and  braces  were  used 
for  tha  shora  and  enm  ftoeea  at  A.  The  average  penetoation  of  the  pllee  fa  35.77  fiwt. 
The  mattress  for  the  three  breaks  wnn  vroven  in  one  =^ootion  1,0^  feet  lon^,  I*  i  t 
wide  outside  ot  the  shore  fence,  and  extending  back  of  the  shore  fences  to  the 
water's  edge. 

The  pile  driving  fnr  the  breaks  was  done  between  September  28  and  October  22, 
the  mattress  work  between  November  3  and  16,  and  the  bracing  and  screening 
attached  between  Novembar  18  and  December  2. 

Break  o. — The  break  at  o  was  repaired  by  a  linr  of  cotton  wood  pilos  to  fair  out  the 
short]  line  and  two  cross  fenoee  made  of  cotton  wood  poles.  The  piles  have  an  aver> 
age  pene^tion  of  ^4  ftat.  The  mattceet  hm  the  SMDa  widlh  aa  at  tiia  other  breaka 

an'^.      120  feet  Inri'^. 

Break  p. — The  repairs  at  p  oonsiat  of  a  mattress  of  the  usual  width  00  leet  long. 
II  van  Mmpleted  toe  day  befora  floating  iea  appealed  In  tlia  rivar. 

6tat0m4nt  <(fetten(  and  net  cost  of  revetmmi  repetrt. 
BOK  TON  BEND. 
Bbbaz*. 
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153.40 


Digitized  by  Google 


3692    REPORT  OF  THIS  OHIKP  OP  BNOIKEBBS,  U.  8.  ABUT. 

StaUmwt  tff  extatt  a»d  ««!  oofi  tf  rw^mmU  r»jHiir«--<]!iHiU]iaML 
BOir  TOV  BXHrD-Gootlmied. 


CtaM  and  CKtent  of  wwrk,  «nd  qa*ottti««  of  matwial,  eto» 


9  tiiun'-frnri'  |iil<'R  |>Uhhh1      mUmiu  IiaujiuM': 

8&t^  Inu  ar  h  i^l  coUoomwd  pUfog  

7|  UuHtmbi  ooiJ  ........................... 

Labor  


Wt>r»viiifi  V.SV2  M]\in.r\'.  fii  i  willnv  iiKif tr»!«»j 
Liil)<>r,  lo:i<)iiij;  umi  iiiiloailiiij;  brU9ll..««. 
C3  coriln  Itni'^li  


2M»  f«el  |>inol4  wire  atntid. 

77etatniw.  

L«b«r,  vwrlag.....  


SallMllnf        Bt7n]kre  fMt  wHlow  m»ttreM: 

I.4U3i<Dr,  lii.uliii;;  HtoDe.....  -  

7'J  c  iihif  yiir<i>  »l<»iMr  

Liilfiif.  liiilliiHtiiig  


vMtjK'liiiiL,'  9m  liiiw  It^el  uf  Uuiit  wiU«  to          iiOicv  liiltta: 
iri't  M.«|]BliiinlMr.«>>.  

0  .i(  n-u  huiU  .........................  ................  . 

3  p'Miiuh  wMlien  

Lalior  


LftTtor  iKiiulUnigpolmi  

■  .4  I  (irilrt  ]K>l<)e. 


21  ixuiikIs  iiiiila. 


Towlog  plant  and  matarlal : 

BlraoftotrlMMt  

874  bnaliala  ooal  


unit. 


«a«liitMD, 


1.293  + 
.025+ 


I  ii:i'J 


.  Iw*  r 


.0I8+ 


idwu 


22.  :t& 
H)  r.) 

5tt 
l.M 
79.  M 


l«.Tft 

I'J.  L2 


4.77 

.  1)7 


.  Hit 


».8t 


M7.a 


BmAK  a. 


19  ^^lor(>  fi'iKv  And  3  i  mss  fciii'f  fulow  placed  by 
717  liiit-ar  iioot  uoUuuwoiMl  yiUvig  

17^  iMishelaaoal......  •  

L;ibfir  


haniiner: 


'Wtiiivjni:  12,447  nqTiurefeat  willow  maittvats 
Liiliur.  UjtkditiK  arid  nBtoadlng  brnah...... 

b2  «xi]'(lr.  brn^li  

4,147  i>  ,  \  ^  inch  witv  atZtUld  «>.. 

40poutjilH  N'o.U  win  

lladawiMi......  •„  

Labor,  waarlni;  


Baltaatlog  12.(47  «qnirt<  feet  willow  innttn  : 

Labor,  Ittftditu;  »Xnnr  ,   

81  (Miliip  y;ir(li<  old  rtliino  

Labor.  bulliiHl  iiij;  


AttM^'liiii:;  2:'.0  liii>  ai  ftn^tof  buUl  wale  Ui  ciUurv  muiI  ci\it»«  Ibiit:^  joloa: 

'^0  u^f  i  It.  M.  chij  lumber  

'2J  r><  lew  bolto  

7  ]>i>uii(|h 
Lulxir  . . . 


riaciiiL'  Kcrocn  >m  270  Uoear  feet  «hure  and  crwu  feuoei: 

7o  Tioiiixikaaila. 
LaW,  placing.. 


Towlag  ptant  and  tnatertal : 

HIro  of  towboat  

184|  boabela  ooal  


$0.  i:^T 
.106+ 


I.  21*:; . 
.  I  III''  t 
.020+ 


10.  :i77  i 
.€»+ 


XaUtl. 


fi«2-08 
1.84 
26.06 


2H.  47 

10<i.  (HI 

H7, 

jL07 
100.38 


21*. 

75.  s;< 

mi 


1 2.  2<> 
2.  44 
.  16 
14. 7i 


  C  &2 

8.088+  ,  2X98 
.01g+  141 


^  kj  1^  o  uy  Google 


APPENDIX  X  X  KEPORT  OF  MISSOURI  RIVER  COMMISSION.  3693 


Statement  of  extent  and  net  cost  of  revetment  rqjair«— Coutiuned. 

BON  TON  BEND— Continaed. 
Bbkak  /. 


CIam  and  (>xt«nt  of  work,  and  quAntitieii  of  materials,  etc. 


a  aboi«-fei)c«  aod  0  eroM- fence  piles  placed  by  steam  hammer: 

Labor.  loadiiiK  ^»lle8  

SB2  linear  Iiei  juiio  piling  

l.\S2  linear  feet  cxittonwood  piling  

28.C  bushels  ooal  

Labor.  pUM;ing  


Cost  per 

unit. 


to.  177+ 
.128+ 
.106+ 


Wearing  22,586  square  feet  willow  mattress: 

Labor,  loading  and  unloading  brush  

10  cordfl  old  brush  

13fi  conis  new  brush  

5.758  feet  J-lnch  wire  strand  

85  pounds  No.  12  wire  

158  clamps  

Labor,  weaving  


l.WJfif 
i.'j9:i  + 

.009  + 
.  0-J0+ 

.oa:i  + 


Ballasting  22. 586  square  feet  willow  mattress: 

Labor,  loa«ling  stone  

to  cubic  yards  old  Htone  I     •  »23  + 

MtU  cubic  varUs  new  stone   1. 032+ 

Labor,  ballasting  


Attaching  WO  linear  ft-et  of  built  wale  to  shore  and  cross  fence  piles: 

l.lf*l  feet  n.  M.  elm  lumber  

K  screw  bolts  

«  drift  holts  

10  pounds  washers  •  • 

Labor  •'  


16. 577  ^- 
.  105  + 
.14 

.023+ 


ring  screen  on  430  linear  feet  shore  and  cross  fences : 

Laoor,  handling  poles   , 

14.9  cords  poles  '  3-688^ 

53  poandt*  nails  t  01M+ 

Laoor,  placing  


luring  upper  bank  with  brush  and  atono: 

5  ooniii  old  hrunh  

10  cubic  yurds  old  stone  

Labor   


1.R0C+ 
.932  f- 


lowriog  plant  and  material: 

Hire  of  towboat  

255  buehels  ooal  


Total. 


.106+ 


Cost  of 
each  item 


t6.38 

49.  97 
151.79 
3. 15 
41. 17 


46.75 
18.06 
175.96 
52.66 
1.74 
4.09 
170.03 


52.  l>7 
55.  9r> 
130.  «2 
30.45 


19.  M 
3.71 
4.91) 

.23 
13.22 


15.85 
54.96 
.98 
51.47 


0.03 
0. 33 
12. 32 


82. 39 
27. 14 


ToUd. 


t252.4« 


469.29 


278.99 


41.64 


123.26 


30.68 


109.53 
1,30.').  I« 


Break  g. 


4 Mooring  piles  placed  by  steam  hammer: 

152  linear  feet  cottonwood  piling  

3^^  bushels  ooal  

Labor  < 


tV  dike  and  5  ahonlfanrc  piles  placed  by  ste.im  hainnii-r : 

3,062  linear  fset  pine  piling  

5ftA  bushels  coal  

Labor  


laving  74,182  square  feet  willow  mnttress : 

Labor,  loading  and  unloading  brush  

10  corda  old  brush  

«71  cords  new  brush  

I  fSBSt  j  inch  wire  strand  


Labor,  weaving 


ting  74,182  square  feet  willow  mnttn*ss: 

Labor,  loading  stono  

cubic  yards  stone  

•t  pounds  !(o.  12  wire  

Laioor,  ballasting  


to.  12f + 

.  io<; , 


177+ 
106  t- 


1.806  + 
1.  2H3  f 
.  o»'y  t 

.  025  f 


1.032  (- 
.  020  t 


119.52 

.  33 
12. 07 


540.81 
5  98 
123.  49 


100.  77 
IS.  06 

iWJ.  40 

223.  19 
13.  (J6 

771.33 


152  52 
527.  86 

119.  8« 


$32.52 


670.31 


1,744.81 


802. 12 
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tU»tommt  of  extent  and  net  ooet  of  revetment  repaire — Continaed. 
BOH  TON  BSKD-OaDtlBMd. 


Oass  and  exU-nt  uf  work,  uud  quantities  of  materials,  «to. 


Coat  per |  Coat  of 
uuit.     each  item. 


Atfarbiug  top  braces  and  wales  to  473  linear  feet  of  2  row  dike  und  waloa 
to  IH>  Iine;ir  feet  shore  feiict  : 

l.almr.  luadint;  lumber  

n.fTj  iV-i-t  li.  Nf.  >rUow  pine  lumber  

:{17  leet  ll.  M.  elm  lumber....  

Ll^Mj  T^crew  bult«  

438  pounds  apikett  

80  itouiulit  wttMberfl  

Laoor,  framing  und  bolting  


Placing  and  faateniug  34  Btnv  cablwt 
1,667  feet  |-ixich  wire  eable.....,.., 

780  feel  |-uioh  wire  elnuid.  

tpomtdaBAila. 


Flaeinff  screen  on  608  linear  feet  dike  and  abore  fence: 

f.auor.  bandling  poles  

24.4  curdn  puler«  

208  p«un<lrt  naila   

r.rtbor,  placing  


120.  70 
16.  577+ 
.106+ 
.021-1- 


.038+ 
.009  < 
.OlKf 
.021-1- 


3.688+ 
.  018+ 


Gnitlin^  i>aiik8  at  en<lH  of  4  dikes  uud  3  shoulders  of  break: 

I..iU.)r  

liiillH.ttiui;  4.<^9  sipiare  feet  of  bank: 

8  eiibic  yard.^  new  stone  .....«..•.••...............*.< 

90.4  cubic  yards  old  atune  

26<'ordsolal 

Labor  .... 


Wii^lBf  oat  dMoallt 
WtfeftomtatA.., 


n 


lowing  plant  and  material : 

Uireof  towboat  

UH1 


1.032i^ 

.r<tt+ 

L90»+ 


.100+ 


Total. 


.100+ 


16.10 

186.26 
5.20 
8a73 

0.  31 

1.  HI 
180.58 


Oi.» 

0.80 
.04 


25.90 
90.  UO 
:J.86 
78. 57 


CO.  72 
84.30 
46.90 
08.00 


&.60 
7.08 


2»4.5g 
96.91 


3in.50 


4.007.83 


BBLMONT  BBND. 


Biuw  Ins  bank  ballail  te  8.080  ■qoore  Ibet  of  bank  at  head  of  bend : 

87  cubic  Tarda  atone  

Labor  


Towing  plant  and  material: 

Hire  of  towboat..!  , 

821  buabela  coal  


TMal. 


oi.on-1- 


.100+ 


880.84 
0L88 


10-45 
8.40 


13  91 


105.63 


BaxAK  B-0. 


1  Baorfaif  plle^  181  dike  pUea,iO«nMO  ftnee^  and  10  ahoM  fenoa  pilee 
plaeed  Djr  atean  hamaner: 

Labor,  loading  pllea  

45  linear  feet  cottonwood  piling   $0. 128+ 

11, 458  linear  feet  pine  piling   .177+ 

12U  bushels  coal  100+ 


Weaving  10j.510  squan"  feet  willow  niattl  

Labor,  loading  and  unloading  brush  

681  cords  brush..  I  1.2»3f 


24, 838  feet  i-incb  wire  straud. 

482  clainps  

Labor,  weaving.  <  


Ballasting  105,519  sqnarafeet  willow  mattrcM: 

Labor,  loading  slona...  

815  eubio  Tarda  atooa  

280  poonda  No.  12  wlsa.  


.000+ 


1.032+ 
.020+ 


87.  tS 

5.78 

,Oao.  47 
12.77 
357. 04 


290.60 
884.  00 
227.  17 
12.  46 
085.82 


12.41*01 


239. 70 
841.50 
4.51 
195.51 


%UILU 
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Statemeut  of  extent  and  net  coat  of  revetment  repairt — Continued. 

BELMONT  BKXD-Conllnued. 
BULAK  B-C— Continued. 


and  extent  of  work,  and  quAiititiM  of  malerlala,  eto. 


Cost  per 
unit. 


Attaebiof  top  brseea  and  walM  to  1,850  linear  feetS-row  dike,  and  bnllt 
nk  to  1G5 linear  fttH  ahora  Ibnoe,  and  8bO  linear  fret  cross  fence : 

Laker. kadtnc  lomber  

a,44a  fcet  B.  M.  yellow  pine  lumber  $20. 70 

UW  fret  l-inrb  wire  strand   .  009-1- 

(WwtwbolU  105+ 

MdrifkbolU  

M  pooada  waabera  

LOM  pounds  spikes  

labor,  framing  and  bolting  


:  snd  fastening  90  stay  cableai 
1  feet  i-iocb  wire  cable  


KpaoBda 

Leber.... 


apODM 


on  2,891  linear  feet,  dike  and  fpnoo : 

kandUog  polea  

MJeoida  polea.. •••.••...< 
Mpoimdanafla  

Labor,  placing  


14 

023+ 
021+ 


.088+ 
.018  + 
.021  + 


Towiag  plant  and  material: 

Hire  of  tow  boat  

1,977)  busbela  coal  


Total. 


3.688  + 
.018f 


.10«+ 


Cost  of 
each  itrm 


$21. 17 

486.78 
10.08 
90.81 
1.40 
5.65 
22.53 
802.82 


270.17 
.17 
2.02 
92.46 


123. 14 
362.59 
9.12 
282.33 


54184 

17».55 


ELWOOD  BEND. 
BRKAKt  I,  n,  A. 


N  thore  fence  and  20  eroas  fence  piles  placed  by  sti^an)  bamnicr: 

Labor,  haodlinf  pilea  

1,712  linear  feMeottonwood  piling  

1798  linear  feet  jptae  piling . 
86A  bnabels  i 
Labor  


VtBTing  98,231  square  feet  willow  mattress: 

Lisbor,  loading  and  unloading  bmsh  

439  cords  brosb  

Cset  f-tncb  wire  strand  


Labor,  weaving. 


"nllnTtlrg  68,181  aqnare  feet  willow  mattreaat 

Labor.  loadlnc  and  teaming  stone  

SfT  enbic  yards  old  stone  

S2  cubic  Yards  new  stone  

1074  pounds  No.  12  wire  

Labor,  ballaating  


Attacbing  l,i6S  linear  feat  of  built  wale  to  shore  snd  cross  frnre  piles : 

Labor.  loading  lumber  

4,756  feet  B.  M.  yellow  pine  lumber  

1,440  feet  fi.  M.  elm  lumber  

SB  acraw  bolto  

•4  poand  waabers  

15-1  ptounils  spikes  

jiiuds  No.  12  wire  

,  framing  and  bolting  


Piscine  screen  on  1,461  linear  feet  sborr  nnd  erosM  fences: 

Labor,  handling  poles  

18.5  oords  polea  

282  pounds  nails  

Labor,  pladag  


Towing  plant  and  material : 

Hlraof  tow  boat  

•8B|  taabela  ooal  


ToUl. 


80 


128+ 
.177  + 
.109+ 


1.393+ 
.009+ 
.085+ 


.932+ 

1.032  + 

.020+ 


20.76 
16. 577+ 

.  105  + 
.023  + 
.0J1  + 
.20  + 


8.688  f 
.018  + 


.106f 


114.53 

210.86 
495.83 

9.22 
177.  77 


311.03 
555.06 
16a  51 
7.58 
511.40 


186.80 
248.  98 
260.21 
2.20 
129. 74 


10.71 
08.73 
23.87 
21.40 
1.40 
3. '^5 
.  15 
99.06 


54.53 

CS.  24 
6.23 
108. 78 


261.  4.'; 
86. 00 
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StatmtMt  </  fBTlMl  and  ««!  coil  t/rmMtmmU  r^pafr«^<wtlnao4« 
XLWOOD  BBND-^JmtittMd. 


CIam  «cd  eztoDt  of  worit,  uid  qwiailtiM  of  matorluls, 


11  shorn  iViu  o  piloM  plaoed  by  ateun  b»miner: 

464  liiKrur  tcot  i-ottoawomlplUais  

^j^boiheUoo*!  


Wavriog  6. 910  »qniiTv  feet  ^v  illow  mmUrewi 

•Labor,  loading  and  oaloadlng  brush  

in.. 


2,"'lo  i'rvt  j  inch  wire  strand 

SOcluJup^..  ••■< 

Labor,  vMiTliig  


BallaRliDg  fi,970  gquarefoet  w  illow  iiiattrtvjs : 

Labor,  loftdiiig  Mtoito  

:  1  •  loir  yftriln  olil  stone  

10  bouudj*  No.  12  wire  

Lmmt,  iMiUMtlag  


▲ttachinf;  IIS  linear  foct  of  baJit -wale  to  thon.f6no«  pUwt 

im  f«-i-t  B.  M.,  flni  Imuboc  

11  screw  Uoltn  

2ipoan(lit  wnshem  

SpoandH  No.  12  win  

1  pound  apikoB  

lAbor  


Oo«t  per 


Coot  of 
OAQliftam. 


|0.  12S 
.106+ 


1.298+ 
.009+ 
.025+ 


.98 
l«iS7 


13.  «8 


2L18 
.78 
6S.88 


50.  :\r, 

.21 
9,9^ 


PUehDK  loreeD  on  104  Unoov  fMt  of  ohcne  ftnoot 
Labor,  bandUngpoloa  

i  orirdfi  ■noltm  

66  pouiKis  nails  

Luuor,  pliK-.in^  


.  lO'i  - 

.  0-0  r 

.021+ 


.688+ 

.018+ 


5.  30 
I  17 
.00 
.  10 
.02 
8:91 


I 


Tuwing  plant  un<l  nutterial; 

Hire  of  to'^  bojit  

7^  buflbeia  <mm1  10C+ 


«.09 
7.88 

1  22 

IX  m 


Total. 


25.  .'(9 


78.00 


u,m 


MOLTB 


Woftving  4,427  square  feet  vrillow  mattrrsa: 

Labor,  loading  and  onloadiog  brush  

2S  oord«  bruusli   

1,200  ftot  ^ 

a&olaotpo 
Labor,  woftTing 


Ballanting  4,427  nquare  feotwUloW 

Labor,  loading  Ktono  

SSoabic  vardu  old  Nt<j)no........ 

10  poonda  Ko.  U  wiro  

Labor,  baUaatisg  


Itowing  plant  and  naterlali 

Hire  of  towboat....  

boabela  coal  


II.  29.3  h 

.  025  I- 


.  932  I 
.020+ 


.106+ 


^20.  .31 
3(3.  23 
10.  OB 

41.08 


11.53 
23.  84 
.21 
«L87 


10,« 


Vet  cost  Break  «   81, 828. 87 

Net  cost  Break  «   flfiS.  85 

Net  ooat  Break  d   U7.  Hi 

Net  cost  Break  /.  •   1.  MS.  85 

Net  ooat  Break  «7   4.667.83 

Vot  ooat  renew ing  bank  tiUMk  Belmeiii  Bend   165. 03 

Vet  ooat  BcoakB-C   8,000.08 

NeteoBtBreak8l,n,  A   4,  MS.  86 

Net  ooat  Break  o   400.91 

Net  ooet  Break  p   171.  C4 


fi8i.80 


14  81 


888,801.18 


Digitized  by  Google 
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Stgtmmt  <^f  ntmt  Md  ntt  oott  ofrmttmeni  rtpatn  Continned. 


»iraricAiigwlltoV«T«nlMrW  $1, 848.89 

Swrnr  work   466. 75 

Sabaatme*  and  plant  aiid  sappUaa  iwBrcliaiad   8M.  20 

OUerrinc  national  koUdaj   108.74 

<'4ireof  phot   1,377.98 

BrtHiratonlaat   luLtO 

Preparinc  m  wmk  waA  iMldMta]  czpauaa   710. 21 

MwlBf  plant  by  hand   47. 48 

Mwbif  pUot  and  material,  Kebraaka  CiW.  Nabr.,  to  St.  Joseph.  Mo   3, 024. 50 

Twiag  and  hwdlinf  pine  pOea  ftom  Fart  LeaTeDworth,  Kana   838.64 

  $8,005.79 

Total   30,  :m.  07 

TiMiMBWini indudea  $3,888.88  for  piling  and  lumber  brought  from  Nebraaka  City  and  Fort 

OOMSTKDCTIOH  MATSBIAli. 

The  pine  lumber  ufed  for  repairs  was  brought  from  Nebraska  City;  also  251  pine 
pQoo,  both  materiek  haviDg  been  procured  for  work  at  that  point  which  was  not  coa- 
Mraeted.  The  ram»inder  of  the  pine  piling  need  was  bronght  from  Fort  Learen- 
worth,  and  consisted  of  i<l  sticks  lurnisbed  for  work  at  that  point  whicL  was  not 
eoMtructetl,  and  101  sticks  which  had  been  rejected  on  aocouut  of  not  having 
nllideat  henrtwood,  butt  afkerwaidt  pnreliaaed  at  a  lower  fignre  than  the  eontraok 
pricfl. 

The  total  quantity  of  stone  used  waa  2,756.9  cubic  yards,  procured  as  follows: 
Ull  yards  delivered  in  Belmont  Bend  and  686.5  ^ards  in  Bon  Ton  Bend,  at  90  cents 

»tifl  11  per  cubic  yard,  respectively,  both  under  mfornml  contract:  also  241.4  yards 
aud  517  yards  from  Bon  Ton  and  Belmont  Bonds,  respectively,  where  it  bad  boon 
•tored  in  18»5. 

The  willow  brush  used  amounted  to  2,202  cords.  Of  this  (niantity  51  cords  ■were 
(Id  hrntih  bronght  firom  Nebraska  City  and  2,151  cords  procured  by  day's  labor.  \\  ith 
tbe*  u-6ption  of  681  iMffdB  barged  from  Burr  Oak  Bottom,  it  was  wagonod to  the  sitesof 
the  works.  Tho  mvtngp  aost  of  the  brush,  iaelading  stampage,  amounted  to  $1,283 
per  cord. 

Two  hundred  and  fivo  oovds  of  aoreen  polM  weco  proonred  bj  day'b  labor  at  an 

iterage  cost  of  $3.68  per  cord. 

i>i)e  hundred  and  seventy-two  cottonwood  piles  were  procured  by  day's  labor  at  a 
cost  of  12.6  cents  p«r  Unew  foot,  including  stumpaee  sad  delivery  on  barges. 

The  elnt  lumber  nsed  for  wales  at  the  mia<«  bieala  was  pmohasedin  open  market 
it  114.35  per  1,000  feet  B.  M. 

10WB0AT  fiBBTIOB. 

The  towboat  John  B.  Hmjo  was  employed  for  moving  plant  and  towing.  The  cost 
of  the  former  service,  consisting  of  moving  plant  from  Nebr  aska  City,  Nebr.,  to  St* 
JoHpb,  Mo.,  amonnted  to  $l,m62,  and  of  the  latter  to  $2,067.71,  inolndiog  faeL 

MOVDIO  nAJIT. 

Oo  reeeiring  yonr  oral  instmelions  on  July  16  to  more  the  plant  lying  in  ordinary 

»t  NMtraska  City,  Nebr,,  and  the  material  remaining  over  from  work  at  that  point 
to  St.  Joseph,  Mo.,  the  master  of  the  towboat  «/eA»  if.  HngOf  which  was  at  Omaha, 
Xobr.,  was  notified  to  bring  the  boat  to  Nebraska  City,  and  other  anangements 
m»de  for  moving  down  the  river.  On  aci-outit  of  delay  in  gstttng  a  satisfiictory 
inat's  crew,  the  hist  tow  conld  not  be  forwarded  till  July  30. 

The  plant  mored  consisted  of  twtf to  pieeet:  nbo  horse  capstans,  skiilk,  pontons, 
fop«,  and  tackle.  The  material  oompriaad  puiikgy  lumber,  broah,  ete.,  having  an 
ifipe^te  tonnage  of  550  tons. 

Herrag  was  completed  Angnst  18. 

Thf>  cost  of  the  work,  including  loading  material  on  barges  at  Nobnska  City  and 
Quluadiug  at  St.  Joseph,  towboat  hire,  fuel,  etc.,  amounted  to  |8,081.5O. 

On  November  10  the  Aifgre  left  St.  Joseph,  Mo.,  for  Kansas  City  with  a  tow  of  plant 
•ad  material  for  work  on  the  Kaw  River.  The  boat  reached  St.  .T(ise})li  on  its  return 
Jfip  November  14.  On  November  19  a  second  tow  was  iorwunled  from  8t.  .Joseph, 
bat  did  not  get  bolow  Klelcapoo,  Kans.,  where  it  had  to  tie  up  on  account  of  a  gale. 
Tb^'Kal©  was  followed  by  a  blizzard,  which  culminated  in  the  closing  of  the  river 
»y  ice  and  compelled  the  laving  up  for  the  winter  at  the  above  locality  of  boat  and 
»tow. 

The eoet  of  moving  plant  from  St.  Joseph  to  Kiokapoo  and  Kansas  City,  including 
wvboat  hire,  fuel,  and  loading  and  unloading  material,  amounted  to  $9bl.b0. 
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UEAYKNWORTH,  KAN8. 

I  was  notified  by  yonr  letter  of  October  15,  1898,  of  the  approval  of  tbe  Chief  of 
Engineers,  United  States  Army,  of  yoor  project  for  conHtructing  a  dike  opposite 
Iieaven worth,  Kjidh. 

The  object  of  the  dike,  »et  forth  in  the  project,  ie  to  cat  off  the  ilow  across  the 
accretions  formed  below  Dike  2,  constrneted  in  1895,  and  imponnA  the  water  in  the 

old  hhore  dianncl,  now  a  slon^li.  alfin}?  tlio  left  bank,  and  hy  {tronioting  <lepo8it  and 
agrowtli  ot  willows  in  it  to  prevent  erosion  along  the  worlc  plmred  by  the  Leaveu- 
wortii  Bridge  and  Terminal  Cfompnuy  for  the  protection  of  the  ennt  brid<{u  approach. 

Tlio  plan  of  the  dike  is  a  two-row  pile  Rtrnrtnre  projecTMiL  M'.o  iVri  I»i'\oih1  tin- 
shore  bar,  with  an  inshore  extension  210  fert  long  to  about  standurd  hi<;h  water, 
where  it  connects  with  a  shale  levee  forming  a  part  of  the  bridge  company's  pro- 
tection Willi;;  the  l;itter  port  of  the  work  to  <-onsist  of  :i  Mcrern  supported  by  tWO 
rows  of  braced  poles  driven  through  a  ballasted  mattress     lout  wide. 

The  location  of  the  dike  i»  shown  on  PL  IX. 

I'nnr  hinulri  d  :in<l  fifty-foiir  and  sevcn-tpntlTS  t'ltliir  yards  Rtone  riprap  were  fur- 
nished uiidi  r  informal  coutract  in  November  and  l^ecember,  and  1»(>  cords  brush  and 
6  oords  poles  proenred  by  day's  labor  In  December  and  Jantiary.  These  materials 
werf  dcdivered  ou  the  bank  of  tho  riv^r  near  the  ^hnvf^  »*nd  of  the  dike. 

As  the  inshore  extension  of  thu  dike  lies  acruhH  a  mud  bar  over  which  it  would 
ordinarily  be  difficult,  it  not  impossible,  to  weave  mattress,  that  part  of  the  dike 
work  was  eoT'^tnif!t«d  in  Demnlu  r,  while  tlif;  mud  was  frozt-n.  T'f  slnictnral  part 
of  the  dike  was  uot  coustracted  in  the  full  ou  acoonnt  of  the  low  stage  of  water 
making  the  dike  alte  Inaooessible  for  the  floating  plant. 

KAW  BIYSa  DIKS8. 

For  many  years  prior  to  1888  tlifi  channel  of  tho  Missouri  River  in  the  virinity  of 
Kansas  City^  Mo.,  and  Kansas  City,  Kaus.,  occupied  a  beud  reaching  upstream  I'rum 
the  Hannibal  and  St.  Joe  Railroad  brid^re  for  a  distance  of  about  S  mi  lea.  In 
the  above  year  changes  in  the  reacli  above  t!iel>end  r;iiiseil  the  rorniation«»)r  a  iniiLIIo 
gronnd  below  the  month  of  the  Kaw  River  with  a  narrow  chute  between  it  and  the 
right  bank,  ooonpied  at  low  stages  by  the  discbarge  of  the  Kaw,  while  the  flow  of 
the  Missouri  was  conlined  nrini  ip:illy  (t>  tht^  leit  Ii;aitl  rl.Tito. 

In  18b9  the  National  Waterworks  Company,  of  New  Vork,  constructed  a  snb.-itau- 
tial  pile  dike  aeroea  the  right-hand  chute,  ostensibly  to  protect  the  company'a  land 
aurl  hi  zh-service  pnmping  station,  then  sitaated  immediately  below  the  month  of 
the  river. 

The  dike  appears  on  PI.  X,  marked  «N.  W.  W.  Co.'s  Dike." 

As  a  resnlt  of  the  above-mentioned  tendency  of  tbe  Missouri  to  chan^je  the  objinn«l 
accentuated  by  the  dike,  exteasivi]  uieretions  were  formed  above  and  below  the 
dike,  and  the  mouth  of  the  Kaw  extended  into  the  bed  of  the  Missouri  about  one- 
fonrth  mile.  This  resulted  in  a  dimiiujt ion  of  the  flat  nlope  of  tlie  former  stream. 
The  dow  of  the  Kaw  is  still  further  impeded  by  its  direction  being  at  right  auglea 
to  that  of  the  Missouri  at  their  ocmtluence,  whieh  increases  the  natural  tendency  to 
bar  formrit ion  in  the  mouth  of  the  tributary. 

As  the  Kaw  iiiver  receives  Ihu  drainage  of  considerable  areas  of  both  Kans^vs  City, 
Uo.,  and  Kansas  City,  Kans.,  including  the  stock  yards  and  several  ext<'n.«tive  meat- 
packing establishments,  tlie  (jtiantity  of  sewage  carried  on  the  lower  rea>  h  in  pro- 
portion  to  the  stream's  low-wuter  discharge  is  quite  high,  ihirt  part  <»f  the  river, 
therefore,  often  beeomee  offensive  when  its  flow  is  backed  up  and  impeded  by  tbe 
Missouri. 

Uy  act  of  Congress  ol  July  1, 1898,  an  allotment  was  matlo  from  the  appropriation 
for  the  improvement  of  the  Missouri  Kivcr  from  ita  mouth  to  Sioux  City,  lowi^  for 
work  at  the  niotitli  of  the  Kaw  to  remedy  the  above  unsanitary  condition. 

liy  your  letter  of  October  12,  I8i»8,  I  was  notilied  of  the  approval  of  your  project 
by  the  Chief  of  Engineern,  United  States  Army. 

Tt  was  propo-sed  in  the  project  to  concentrate  the  low-water  flow  by  two  low 
dikes,  so  as  to  deepen  the  channel  through  the  bar  at  the  river's  mouth. 

Steps  were  at  once  taken  to  procure  the  necessary  dike  material,  and,  as  soon  as  tbe 
towboat  employed  on  the  work  under  construction  in  the  vicinity  of  St.  Josepii 
could  be  spared,  a  pile  driver  and  barge,  with  necessary  piling,  lumber,  etc., 
Ibr  warded. 

After  deepening  the  water  at  tbe  sites  of  the  proposed  dikes  sufficiently  to  float 
the  driver,  by  washing  with  the  towboat's  wheel,  pile  driving  was  proceeded  with. 
This  braiu  h  of  the  w  oi  k  occupied  from  NovemhtM  14  to  18.  Work  was  tlion  hus- 
pended  on  account  of  the  freezing  of  the  river.  1 1  was  reanmed  Uecember  7,  bot  w  et-u 
whieh  date  and  December  14  tbe  dike  foot  mattress  was  woven.  As  at  that  time  tbe 
part  of  the  river  at  the  dikes  was  frozen,  the  mattieM  was  woven  on  top  of  the  iee^, 
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whieb  WM  ent  ttronnd  the  matlress  after  the  latter  was  ballaatecL  The  bnMdng  waa 

atta*  hi  <l  lu'twffn  r>cctMnl)«'r  11  and  22. 

The  dike  Hcn  t^us  were  uut  uttacLed,  as  th<'  poles  procured  for  that  parpose  at  St. 
Joseph  could  n«>t  be  barged  en  aeeonot  of  the  river  being  frozen. 

Tilt*  <likt'«  (  otisist  of  two  rows*  of  hrated  ]>il«^s  in  10  foot  bents.  Dil<e  A  contains 
16  lieuUi  uu<L  1  'ike  B  14  bentn.  Piue  pile.^  were  used  for  the  live  outer  bents  of  Dike 
A  and  fonr  outer  bents  of  Dike  B,  and  cottoii  wood  pilea  for  the  inner  beiita. 

Diagrams  of  th*-  dikfs  an-  slutwn  im  I'l.  XI. 

It  was  originally  intended  to  bout  the  briisli  and  .^tonts  from  points  oi'  dnlix  cry  on 
the  river's  bank  to  the  dikes.  On  ucconnt.  however,  of  the  b)\v  Stage  of  water  and 
the  river  bein<.;  piirtly  frozen  when  the  dikcn  were  building,  these  materials  had  to 
be  wagoned,  entailing  an  extra  expeuse  of  about  $150. 

Tba  eost  Mid  socteat  of  the  dikes  are  eontoiued  kn  the  following  exhibit: 

8TATSMSNT  OF  BXTKNT  AND  NET  COST  OF  DIKE  WOBX, 


ClsM  aad  ext«oi  of  work  and  q^oantitlos  of  material,  etc. 


U  di\i  i'.;.  •  j.l.f  ©d  by  hv 


4MHtmmf  feet  pioa  plUaf 


fOiVff 


Wi:Av:ntr  200  linear  feet  (10,445  ■fiUM fMi)  willow  mattress: 

L*»a<iiii;:  ami  ictimJng  hniah  

S^i  (••■nls  i  rn'^h    

L,75T  f <•*.■:  f-uii  h  wire  sslr.uid   

54  •'laiu|M  ..  

LalKjr.  \viaving  


£aIl.i>riD;:  2IH)  liii.  .-ir  foct  (10,  Ui  Aqoare  feet)  willow  mattreMt 

L:tl>or.  i«-aiiiiii;;  .'>( one. 

I'l  {Miiiiiilt  No.  12 
T_;ii  imT,  l»;ilhi.st  lug 


liitii:  tdp  liric««3  and  built  wale  lo  150  linear  feet  3>row  dike: 

Labor.  II  uiiuiig  lamber  

l,S6^re«(ii^j£i 

81  bolt*  

SOpooads^ 
ISjK^mdei 
135  ponnds  spikes , 
Labor,  framing  and  bsittaf . 


SboT"  c<»nnf>ction: 

375  fei'i  Ji.  M.  yellow  pfne  lutnlxT. 

U  Ix.ltM  '  

i  poaml"  wa>»hen  

IT  p«>u:i«l.H  .-ijiikes  

?tr>  .         ytrdn  stone  

I^iJLK>r  


ro^hinsr  out  ii<  {)C)flitMidiko site: 
46  bushels  ooal 


•hi 


CoHt  per 
unit. 


#0.177+ 

.  108-1- 
.HMJ-f 


2.484-f- 
;     .  0U7+ 
.055+ 


1.075+ 
.020+ 


20.76 
.10$+ 
.033+ 
.018+ 

.021  + 


20.  7fi 
.  10'.+ 
.oj;j+ 

.021  I- 
1.075-1. 


100+ 


Cost  of 
each  item. 


10.94 
79.67 
«9.72 

2.13 
46.00 


21.  2>^ 
147.80 
i;!.48 
2.  07 
07. 7» 


68.26 
89.26 

.21 
83.60 


2. 82 
S&.80 
9.6« 
L40 

.28 

2.  K8 
34.78 


7.81 
1.  4K 
.  12 
.  'M  > 
37.  (54 
10.  20 


22.  .V) 
4.79 


TotaL 


r2M.96 


288.  as 


186.88 


107.88 


66^70 


27.29 


875. 98 


Digitized  by  Google 


3700    BEPOBT  'of  the  CHIBF  of  BNOINBBfitty  U.  8.  ABMT. 


J^aUmmU  qf  nUmt  md  net  cost  of  dik9  tporjb— Coatinaod* 

DIKE  B. 


CtMtM  and  Mttonk  of  mnk  rad  qoMitittM  of  material,  ate. 


SO  dika  pllM  plaood  bj  steam  hammeri 
Laoor,  bandling  pties  

421  li&«»r  fe«t  pin*«  pllin;:  

540  lln'-nr  fwt  .  ntinnwoi.d  p  lii);^  . . . 

'J' I  I'l  rtlu'S  <   

Laliur,  |il;u  iii^  


Coat  per    Cmt  of 
unit,  otciiitam. 


10.  177  + 


\V(<:i\  in:;  184  lirit  :ir  I'l  i^l  ('i^, Tl^it  tri^UMru  i'vmti  willow  tuwLtiuiitt: 
L.-iImif',  t'MiiitiiL:  ^ratb  .•••■••■■•>•.•••«•••••••.•>■•*•>--•■ 

.*>.'  rUs  nruiili  

i.4'j:>  tiM't  f>lBob  wir«  atrand  

it'i  clmnps  

Labor.  vaaTlDg..  


BiilListiiii;  :Hi  liiio.Hi-  frrt  (91,926 aqaarafMt)  willow matttoaa: 

Lalnjl  .  t'TllllilJ^  -titlKA  

77  out):'  \  tnl^  -^1       .. .................................... 

7  pountla  Nq.  13  wire......  

I<abor,  ballaatlDg  


2.  ■J'^l-f 

.on;  h 


1  0754- 


Ailaeiiiug  top  brmoM  and  bnllt  wala  to  180  linear  feet  S-row  dike: 

LnlMir,  tMming  Inmber  

1,728  feet  B.  M.  yellow  pine  lutober  ;20.76 

lOSbolU  ,   .m+ 

40  puimila  wAthera  !    .  o  jn  i- 

8  pniinds  DftlU  nl'-^f- 

75  pounds  apikee  -  ,    .  uJl  i 

Labor,  fhuaiiig  and  boltlog  


81)"i<'  ciiiiiifCti'iij : 

7<ix  f,  i-t  H.  Al.yiillow  pu»ti  luixibur. 
i>')  riiWic  yardaataoo.  

It  ln.ltH  

T)  |»>ini>li  iiiii^H  

40  1>(>Hiiil.s  «pik(M  

7  poiiiiiirt  waabeca  

L.ll.ni-  


Wa.^lii[i„' out  <])'p(»ir  on  diknAito: 

IJ  i[<  ol'  low  liorit  

45  boabela  ooal.  ••«.*•. 


Total. 


20.  78 

1.075-1- 

.028  f 


$8. 10 

74.61 

2.  I  1 
31.05 


U71» 


If*.  :i8 

111.  H4 
L7G 
08.  II 


S3,  ;i  I 

.14 
40.71 


4.O0 
85.87 
10.81 
.09 
.19 
LfiO 
98. «} 


15.  &4 

.on 

.85 
.  !('. 
22. 2V 


'22.  50 
4.70 


207.05 


170L97 


7U.  85 


110.18 


27.29 


883.70 


EAST  BOTTOMS  BBTmUMT. 

From  an  inapeotion  made  of  the  East  Boltoma  revetment,  September  7,  }H9Sf  in 
piirNiiunce  of  your  previoiialy  given  oml  inHtructions,  it  appeared  that  p.irts  of  th« 
work  Hitnated  between  500  and  1,300  feet  above  ita  lower  eiul  hiid  settleil  slightly. 

Although  none  ot  the  breaks  were  of  great  extent  or  of  a  seriouH  nature,  repairs 
appeared  advi8:iblo  to  check  probable  enlargement  in  event  of  the  work  beiuff 
subjected  to  severe  stress. 

The  revetment  was  ( on.structed  in  1887,  and  has  a  length  of  about  9,000  feet. 

The  princi|>2il  ouuaes  of  the  settling  appeared  to  be  eddy  action  resnlting  from  an 
aneven  bank  line.  Koef  action  caused  by  tlie  formation  of  a  middle  ground  at  low 
8tH;^<  s  waH  probably  contributary. 

Sttmu  and  brush  were  procured  and  stored  near  the  site  of  the  work  during 
November  with  a  view  to  making  the  repairs  at  that  time.  TMb,  however,  was 
prevented  by  the  rlvar  being  eloaed  by  ice. 

CABB  or  PLAMT. 

During  the  period  between  th<'  close  of  the  last  fleoal  year  and  the  moving  of  plant 

froiu  Nebraska  City  to  St.  .Joseph,  throe  watchmen  wcro  employed  watching  ttnd. 
attending  to  the  plant  lying  in  ordinary  at  the  former  point. 
The  sudden  setting  in  of  the  winter  on  NoM-mber  *Mf  while  the  plant  was  boinjr 

moved  from  St.  Joseph  to  the  month  ofthe  K:iw  Kivcr,  prevented  cirryingout  tin  }'lau 
of  wintering  all  the  bouts  in  the  ntoiith  of  that  stri  am  and  made  it  iiereHsary  to  lay 
them  np  at  the  three  different  points  where  they  happened  to  be  on  tliatdate. 

Th<' oftirc  bofit  t-vo  f't  foot  barges  were  laid  np  in  Flwood  lh>nd  aIiov<«  .St. 
Joseph ;  two  buiall  ijuurter  buutu,  two  Gl-foot  barges  and  one  1(X)  toot  barge,  near  tli0 
head  of  Ki<^knpoo  Chtite,  and  two  pile  drivern  and  one  lOO-foot  1>;ir;:;e  In  the  ICaw 
Ri\  'T.    This nrrnngeinfMit  nindc  the  eni[i!ii\  nientof  thrfesf  ts  oC  \\  :t?  1  im'Ti  nfefs«r» r v . 

L  ousideiable  ice  culling  was  done  ul  uU  of  thobo  points  tu  make  ihe  bouts  i§uXV» 
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MISSOI  RI  RIVER  COMMISSION.  KAW  RIVER  DIKES.  PLATE  IX. 


DIKE  A.    VIEW   SHOWING   BALLASTED   APRON   AT  STREAM  END,  WOVEN  ON  TOP  OF  THE 
ICE.    PILING  UNBRACED     VIEW  TAKEN  DECEMBER  10.  1898. 


DIKE  B     VIEW   SHOWING   BALLASTED    FOOT   MAT   AND   APRON    WOVEN  ON  TOP  OF  THE 
ICE     PILING  PARTLV  BRACED     VIEW  TAKEN  DECEMBER    0  I8'i8. 
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APPENDIX  X  X — REPORT  OF  MISSOURI  RIVER  COMMISSION. .  3701 


agaUut  ice  inoY«in«nte,  Beveral  of  wliich  occnrrcd  befbre  the  river  ofMMI.  On 
aconnt  nl^o  of  the  water  bein^  without  sediment  and  thecalklDgof  S01D6  of  tllO 

boatii  out  of  repair,  coimideralile  pumping  was  necessary. 

The  ice  in  the  Kaw  River  broke  up  Marob  2,  that  at  Kiolcapoo  March  10,  without 
rnflictinjr  damage  to  the  plant.  Tlu-  ice  gorges  at  Flwnr»(l  also  moved  >I:ii  eli  10. 
^uiue  iii  the  (ieltls  were  very  extensive  autl  8ubject4-Hl  tlie  boats  to  severe  prt-.s^mre,  by 
which  one  of  the  64-foot  barges.  laid  ouUide  the  oHice  boat  to  shield  it,  whs  damaged 
nn<1  |):ut1v  suv.k.  and  the  other,  laid  inside  of  the  otti*  <-  boat  to preyent it froin  being 
iorij«»tl  out  on  the  bauk,  beached  on  the  45-dcgree  bank. 

SURVEY  AND  OFFICE  WOKK. 

A  low  -  water  RTirvey  of  the  reach  fiom  tb?>  b<  nri  of  Tb>n  Ton  Bond  to  the  foot  of  liol- 
xuout.  i>eud  wa^  made  by  Mr.  H.  V.  Latbum.  i  lim  survey  was  extended  by  Mr.  Horace 
Dnnawa3%  of  yonr  oflioe^  to  Randolph  Landing. 

The  notes  of  tlie  above  surveys  were  platted  at  this  ofTiee. 

1  b;^ve  been  ably  assisted  in  the  Huasou's  operationn  by  ^Ir.  Morris  Rosenbach  in 
clerical  work,  by  Mr.  H.  V.  Latham  on  surveys,  platting  notes,  and  eouHtniction 
■work,  and  by  Mr.  C.  C.  Wrenshali  on  eonstruetion  work  and  care  of  plant. 

The  brush,  Cottonwood  piling,  aud  poles  were  procured  under  the  supervision  of 
Mr.  J.  A.  Richardson. 

Yarj  leqpectfoUj,  yonr  obedient  servant^ 

SamI'.  H.  Yongb, 

Liieat.  Col.  Amos  Sticknkt, 

Corpi  of  Engineer»,  U,  8,  A*, 

mtwinU  JliMoiiri  Biver  C&mmistSomm 


APPBNBIX  B. 

jkirsval  report  ost  ouaha  division,  by  hr.  8.  watkrs  fox,  division  ekoineer. 

Missouri  Rivkr  Commissio.v, 
Jefferton  City,  Mo.,  June  So^  1S99. 

COljOintL:  I  have  the  honor  to  enbmit  the  following  annual  report  of  operations 
on  thv  Omaha  divisimi  of  the  MisBonri  River  for  thn  floral  yearenditig  .Tunc  30.  1S;»!). 

Tli«  report  covers  the  time  from  March  18,  wheoj  as  directed  in  your  letter  of 
Siarch  16, 1  relieved  Mr.  Samuel  H.  Yonge  in  eliarge  of  tiie  division  to  the  close  of 
tiie  year. 

Operations  comprisetl  dike  coustnictiou  opposite  Leavenworth ;  some  curtain  work 
on  dik<«  at  montb  of  Kn  w  Biver;  revetment  repairs  in  East  Bottoms,  below  Kansas 
City,  M  '  .  ni  l  tiu'  nsnal  routine  work,  eare  and  repair  of  plant  and  aarreying,  inci* 
4lent  to  carry liig  ou  river  improvement  works. 

PIKK  opposite  LEAVENWORTH. 

Work  on  tbia  strartnre  was  commenced  nn  the  7th  of  April,  and  nftera  suspension 
from  April  ly  to  May  lu,  on  a<  count  of  high  water,  completed  in  practical  accord- 
jmee  'WUh  the  plans  on  May  15. 

A  description  of  the  plan  of  the  dike,  its  location,  the  object  for  which  it  was 
built*  the  ext4»ut  and  character  of  the  work  previously  done  on  it — the  constructiou 
of  the  Bintace  mattress  for  shore  extension  work — are  iully  stated  in  the  annnal 
rt-port  of  Mr.  Sainnel  II.  Vonge,  to  which  I  bc;^'  leave  to  refer. 

'I'be  dike  aa  built  is  of  two  row  work,  10  ft  ft  Bp.icing.  Coiintiug  from  its  str«*am 
rati  there  are  36  bents  of  pine  piles  driven  to  an  average  penetration  of  25.7  feet, 
then  there  are  6  bents  of  v  llfiw  pine  d'men»ion  piles,  6  inches  bj  8  inches  22  feet 
loii^  <loubleil  or  reeuforced  sviih  4  by  8  inch  stud. 

The  shore  extension  from  bank  to  the  shu  levee,  mentioned  in  Mr.Tongo's  report 
al>*»v«s  referred  to,  consists  of  44  heavy  stakes,  in  bents  of  two,  driven  with  manls 
through  the  surface  mattres.<t  previously  made  and  braced  with  polos.  Hetweeu  the 
rows  of  stakes  the  stone  ballast  was  piled  to  the  height  of  the  dike — about  standard 
bigb  water.  The  pile  work  was  braced  and  tied  in  the  usual  uiauuer  and  curtained 
full  length.  The  foot  mattress  was  made  15  feet  wide  from  the  shore  out  to  Rent  28, 
widctit-d  to  85  feet  at  Ueiit  29  and  earried  at  that  width  to  a  point  10  feet  boyon<l  the 
end  bent,  where  it  bad  to  be  dropped  on  account  of  high  water.  Becanse  of  the 
Abbreviated  foot  mat  an  extra  quantity— 150  cabio  yards  of  stone — was  placed  at  the 
onter  end  of  the  dike  aa  a  precantionary  measure  against  loss  or  damage  to  the 
structure  due  to  scoar. 

The  cost  of  tills  work,  $3,220.^8,  was  charged  to  the  allotment  fVom  the  appropria- 
tion for  ImprfiviiiLC  the  Missouri  K'ivt  r  in  flu-  Nnndrv  <  ivil  aet  of  .Inly  1,  18W.  Tlltt 
elemeats  of  work  and  coat  in  detail  are  shuwa  iu  the  Appendix,  Exhibit  A. 
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KAW  BIVRR  DTKKS. 

The cnrtaining  of  tliP'^o  dikes  wns  1)pi;nm»  Mnu  fi  !;0,  Imt  li:i<l  ti>  ho  (lismntiniiffl  'vir.  n 
about  hail  coiuploUsd,  nn  ucroiiut  ol  a  rise  in  tbe  river  which     bnHM-|;u(i,  tUu  waliii|^. 

Ninety  lioeftr  feet  of  eurtainiog  on  Dike  A,  and  sizty  linear  feet  on  Dike  B  were 
completed. 

The  <ost  of  this  work,  $2l'.(M>,  was  chrtr«;e«l  to  th©  allotuiout  of  4*5,000  from  the 
appropriation  for  iniprovin*;  the  MiNHdiiri  River  in  the  anodry  oivil  Mt  of  July  1, 
IfSOb,  It  is  eliown  in  item  iu  tlie  Appendix,  li^xiiiblt  B« 

KA8T  BOTTOMS  RBVRTMBirT  REPAIRS, 

The  authorized  work  con  tempi  ated  the  repair  <<f  ahoiit  770  linear  feet  of  the  old 
revetnieut  near  itH  lower  end.  it  provided  for  j^lactng  u  roouforce  mattrees  abont  70 
feet  wide  the  entire  lenirth  of  work  to  he  ivpairedf  ue  chording  of  the  pocket*  In 
the  bank  1)y  Hcreeiied  pile  work,  with  er'>s>  curtains  supported  on  pcftts  tO  the  hankf 
and  tbe  rvpaving  of  the  upper  bank  where  neeensary. 

An  examination  made  just  before  commencing  thn  repairs  diselosed  that  m  portion 
of  till-  old  work  had  settled  so  sli^litly  tliat  it  rcMpiired  huf  a  little  dri  ssinjj  Op  aad 
repaA'iug,  so  that  the  amount  of  new  work  Wiis  redaced  to  5G9  linear  feet. 

work  was  commenced  on  tb«  21st  of  March  and  completed  April  7. 

'I'll*'  <  «»st  of  tliiN  work.  VJT.M,  was  ehar^oil  to  the  ullotinent  for  IJcpairs  to  Works 
and  Coutingencios.  from  the  appro{»rlatiou  for  improving  tbe  Misaonri  Kiver  iu  the 
sundry  ciWl  act  of  Jnly  1, 1^.  The  elemento  of  work  and  eost  fn  detail  are  shown 
in  the  Appendix,  Exhibit  C. 

PLANT. 

On  taking  charge  of  the  Omaha  divi.Hiou  the  following  pieoee  of  floating  plsot 
wer«  turned  over  to  me : 

One  (ilFnc  hout  ami  two  fil  font  1».'ir^;o»  in  Klwood  HeiKl  above  St   luHej)!!.  Mi>. 

Two  ttmall  (quarter  buat«,  two  Gl  loot  bui  j;ea,  and  100-foot  barge  tbat  had  hceo 
wintered  in  Kiekapoo  Ohnte,  and  two  pile  drit-ers  and  one  100-foot  barge  thst  bsd 
been  wintered  iu  the  Kaw  Kiver. 

On  April  5  tbe  deet  \raa  reenforced  by  the  arrival  on  the  work  of  four  iOO-fout 
bar|;e:«  tnnisferrMl  front  the  fle«t  above  Gla.s;;ow. 

(^11  the  I  til  of  May  tiic  Imi  ers  of  pile  driverH  Nos.  8  and  10  were  ins))ect  ^1  I  v  the 
United  :?tate^  hoiler  iu.>>pe(-t(ir  aud  allowed  to  carr^'  a  steam  pres-sure  of  iOOpoundii. 

The  steemboat  serviei;  wns  performed  by  the  chartered  steamer  John  H.  Hn^o*  She 
was  ill  sci  vice  altoj^etlu-i  from  March  fH  to  May  2S— tliirty-three  an<l  one-half  liavs. 
On  the  latter  date  she  arrived  at  Uascouade  boat  yard  with  Omaha  division  uttice 
boat  and  pile  driver  No.  10  In  tow,  and  was  placed  on  her  own  time  in  order  that 
some  murti  ncctled  repairs  ini«:lit  l>i'  inaile. 

The  harbor  iu  whtuU  the  three  iinilH  above  tit.  Joseph  were  moored  liecomiu^  nnsate 
on  acconntof  violent  oddies  and  exposnre  to  dritlt,  tbe  steamer  J.  tV.  Spr^etr  ^nM 
enjiCaged  on  Ayiril  11*  .nnd  moved  ihem  to  a  Ix  tt^'r  location  a  short  distunee  above. 
On  May  15  these  bulls  were  taken  in  tow  by  the  steamer  Hugo  for  Leaveuwortb. 

An  effort  had  been  made  to  repair  pii<«  driver  Ko.  10  for  service  while  at  LeavsS' 
worth,  but  it  develo]tei)  that  the  repairs  needed  would  ho  SO  extensive  that  it  WM 
concluded  be»t  to  take  the  apparatus  to  Uasconade. 

Repairs  to  other  plant  on  the  work  were  of  a  light  character,  principally  cnrrent 
repairs  incident  to  wear  and  tear  in  sei  v;rr. 

On  account  of  the  Hood  wliioh  created  uu  the  28th  of  April,  at  a  stage  of  20  feet 
above  standard  low  water,  it  became  neressary  on  the  18th  of  that  month  to  abandon 
the  yard  at  Fort  l.pavenworth  for  a  liarltor  witli  a  liii^her  hank;  const r  i r  t:'»n  work 
ou  the  dike  opposite  Leavenworth  had  to  he  Hn^tK'Uileti,  aud  the  plant  m  use  tlit-i" 
gotten  to  a  high  water  harbor.  The  place  Melected  was  on  the  Leavenworth  side,  a 
short  li  t  anee  ahovi-  l-Tiion  Station,  and  all  of  the  ]>lan<^  with  the  exception  of  COS 
100- foot  harge,  wati  Hatelv  moored  thereon  tbe  HHh. 

In  crossing  tbe  river  with  that  piece,  which  was  loaded  with  riprap  stone,  the  tntr 
lin<'H  ])arted  and  the  liar;;o  was  Kwejit  (hmn  ami  wrerki'd  ajjainst  on«f  of  the  jiirrsof 
the  Leavenworth  liri<l«;e.    The  matter  was  maile  the  subject  of  a  Hpooial  repoJ  t. 

Between  the  dates  of  May  20  and  23  all  of  the  Omaha  division  plants  with  the 
exception  of  twofil-foot  harj^i's  aud  the  ollifp  boat  and  the  pile  drivi-r  above reterred 
to,  wa»  takeu  to  Little  lUuo  Keach  for  service  in  the  restorattou  of  Dike  2  A.  11^® 
two  61-foot  barges  and  some  lomber  were  left  at  Leavenworth  in  care  of  a  watohnisS' 

SURVBTINa. 

The  only  work  of  this  character  was  that  involved  in  the  proper  location  sod  oos« 

Stmction  of  improvement  works. 

Very  respectfully,  your  olwdieut  servant,  6.  Waters  Fox, 

INsM^JNfAMr- 

I4eut.  Col.  Amos  Sticknky, 

Corp$     Engineerg,  U,  S,  A,,  Pretideni  Miiaouri  River  CoinmimQm, 
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LIST  OK  EXHiniTS  FOItMIXO  APPENDIX  TO  KOREGOINO  RKPORT. 

Exhibit  A.  Klenient-s  of  work  and  cost  in  detail  of  dike  opposite  Leavenworth. 

Exhibit  l\.  KleuK  utfl  of  work  and  cost  in  detail  of  repairs  to  Kaw  River  Dikes. 

Kxbibit  C.  Elemeuta  of  work  and  cost  in  detail  of  repairs  to  East  Bottoms  Revet- 
nienL 


Exhibit  A. 

ElemenU  of  teorJ:  and  cost  in  detail  of  construction  of  di1c$  opposite  Leavenworth,  Kam., 

in  December,  16D8,  and  April  and  May,  1S99. 


ClkMifloi^oo  aod  extent. 


SarfMW  rnaUrpM  (252  linear  feet  or  6,72S  aqaare  feet) :  a 
UaterialM  ;inil  xttitplies — 

M  conis  brunli  ({irocored  by  hired  labor),  at  11.752 


600  feet  |  iuvh  iratlranized  wire  ilraDd. 

16  elip*.  at  &|  crnta  

eabic  jards  stone,  at  88  ceo  is. 

Labor — 

Wearing  

BaUaating  

Inapection  


Pile  work : 

Materials  and  snpplit 

2.91-J  linear  U  t  t  pine  pilioK,  at  |0.177  

Lalior.  h.-)nillinK  piling  

1,456  fwt  B.  M.  Ion);  IrAl  yellow  |)iD«.  at  |20.7<S  per  M 

Hardware,  apilifM.  nailN.  et«  

68  baabela  ooal,  at  ^.OM  

Lalxir— 

Driviog74  dike  pUea  

Driving  13  anchor  pUea  

Driving  by  baixl  and  building  12  itawrd  pilos  , 


Foot  mattreas  (427  linear  feet  equals  22,ai5  nquare  feet) : 
llatcriala  ami  nupi)! 

136  otirdM  linitfli  *i>rocared  br  biretl  labor),  at  |2.29. 

13,450  fei't  }-ini-b  galTanized  wire  strand  

427  1-1  liM.  at  5i  i-entM  

207  cubio  yaran  Mtone.  at  88  oenta  

VM'^  cable  yards  atone,  at  98  centa  

Labor- 
Weaving  

Ballanting  

Handling,  barging,  etc  


Bracing  (410  linear  feet  ^-rowdike): 
MattrialM  and  supiilicn— 

fi.472  fe*'t  B.  M  Ion;:  leaf  yellow ph»e,  at  f20.76  per  M. 

Labor,  handling  IiiluIkt  

S,270  feet  1-inch  galvanized  wiri'  calde  

700  feet  l-tncb  galvanised  wire  strand.....  

clips,  at  5|  rrnta  

Hardware— DoltA,  nails,  etc  

Labor  — 

Bracing  

Placing  and  faatenin^  40  stay  cables  


Cnrtain  work  (410  linear  feet) : 

Materials- 
ID  cords  cnrtain  poles  (procured  by  birtMl  labor) 
Nalla  

Labor,  curtaining  


Shore  extrnsion  (BO  linear  feet) : 
MaterUU— 

fi  cords  cnrtain  poles  (procured  by  hired  labor),  at  $4.63. 

Nails  

Labor,  driving  stakes  and  fastening  poles  

Bteanboat  aervioe: 

Birr-  of  towboat  

470  bushels  coal,  at  $0,094  per  bosbel  


Total 


Coftt  in 
item. 


ISO.  57 

5.  ()2 
.88 
132.82 

50. 40 
30.24 
30.  44 


515. 42 
49  (•.'> 
3i>.  L'3 
1.  V5 
6.97 

112.  73 
37. 27 
41.59 


311.59 
112. 57 
24.04 

190.09 

318  46 

lo-'.  :'6 

80.55 


134.  36 
30.  4H 
87.  17 
5.  H6 
9.  79 
27.  72 

69.  C7 

60.  ;i« 


45.  70 

.45 
38.  78 


11.57 
.20 
17. 83 


200.  0(» 
44.00 


Total. 


$315.17 


793.51 


1,327.72 


425.35 


84.93 


29.60 


244.60 


3, 220. 88 


sThia  work  was  done  lo  December,  1898,  while  Mr.  Samuel  U.  Youge,  Division  Engineer,  was  in 
charge.  « 
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EUkmhU  ^wmrh  mnA  cost,  in  detail,  of  repain  to  Kam  Bh$r  Hkm,  March,  1899, 

TtvtaL 


Curtain  worlc  (160  linear  feet)  i 
Matoriala  and  supplies— 

rt  oonls  bnuh  (procured  by  hired  labor),  at  $2.48-t-. 

NailB  

I*bor— 

CortaiDlng  

t  Wnali  •  


12106 


Exhibit  O. 

BUmmU^fvwrk  «mi  Mtl,  to  <MaiI,  of  repair h  to  Eat*  BoUonu  reotimmt.  IfarA  ni 

Afinl,  1899, 


dassilication  and  extent. 


OotI  te 


Total 


Omteia  work  f 407  Uaear  ftot  loiigitiidiiuleiirtaliMMidllOUne«rftwteroMoar> 
tftina): 
Mfttartelsaod  anppliet— > 

1,321  linrar  feet  oottonwood  piling  (proonred  by  hired  labor),  at  $0.0328+ 

StampafTf,  at  $0.M+  

2,232  fiTt  H.  M.  lonj:  loaf  yellow  pi  no,  at  $'.'0  7(5  prr  M  

Labtir,  liaiiiliiiin  luuiber  

9J  onnis  ourtviiii  p  ili  s  (prufurfd  by  hired  lubor},at  if4.0484-  

4:"«i  f<  c  t.  ^  inch  galvanized  wire  strand  

II  IT  ;  s  are — boltH,  nails,  t;to  

I'h  iiiislich  coal,  at  lOoenta  per  buabel.  

Labor- 
Driving  41  piles  

Attarhini^  ()17  linear  feaiwaUng  •  

Attitdiin*;  curtain  polea  .  


ce  mattress  (580  linear  f«et  eqnaln  44,019  nqtiare  feet)t 
Materia  la  and  eoppHea 

215  corda  bmab  (proMUwd  bj  bired  Ubor),  at  $2.10  

10,(NW  feet  f-ioch  nlvaalMa  wiM  tl^nd  

SU  olip«,M6kooDt»  *  

St6A  oaWe  yards  atone,  at  7B  oenta;..  


Wearing'  

HalhiRtii;;:   

llamilii  i:,  barging,  etc 


Upper  bank  work : 
Materialfl— 

ifi  corda  braah,  at  (1.648  .............. 

2(35  enbto  yasda  aloM  to  pa^Bf,  a*  IV 

Labor^ 


R4i;n-ndiiic,  nnrr.icing,  aidngaiviiif  lOySOO  aquara  ftet  upper  bank  

Hauling,  barging,  eto.......*«..**W............................  


Steamboat  Rerrice : 

Hire  of  towboat..  

81i  boahala  ofooal,  at  10  oenta  per  bushel . 

TMd  ................................... 


$48.  It 

79.80 
46.34 
12  37 
5Kt.  47 
3.01 
7.14 
6.80 

89. 17 

38, 

41.U 


n.u 

MB.  81 

36^.49 

08.21 
27a.  58 


24.69 

• 

ICS.  00 

.a 

216.78 

7S.O0 

J1.40 

1'— ^- 
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Appendix  F« 

AXKUAL  BKPOBT  ON  QABCONADB  DIVISION,  BY  MB.  8.  WATBBS  FOX|  DIVISION 

BNODnBB. 

MiMOUBi  River  ComagsroN, 
Jed'eraom  Ci^,  Mo  ,  June  SO,  1899. 
Colo.vkl:  I  have  the  honor  to  BuLm it  the  following  aiinaal  report  for  the  fiscal 
jear  ending  Jane  30,  1899,  of  the  operaUaus  on  the  Gasconade  Division  of  the  Mis- 
•onri  River. 
The  following  illustrations  arrompaTiy: 

Aiiiap(  ri.l>  of  (Jtiage  r«)iiit  and  vicinity,  showing  progress  of  tbo  work  tor  Uio 
propoeed  new  junction  of  the  OHUge  and  Miasouri  rivera. 

Seven  photographic  vie>wH  (Pis.  II  to  VIII)  of  work  in  the  vioinity  of  Osage  Point 
for  the  new  Junction  of  the  Osngo  and  MiK^ouri  rivora. 

Three  pbotogmphic  views  (PIh.  IX  to  XI)  of  completed  abatia^  Chamois  Refteli. 

One  photoijrriphic  view  (1-*!.  XII)  showing  a  burr  ahout  reftdy  for  linnu  liitig. 

One  drawing  (PI.  XIII)  showing  location  of  groins  at  Cliamois  V>ankliead  and 
eross  sections  of  f^ame. 

Two  photographio  views  (Pis.  XIV  u&d  XY)  of  the  Chamois  baakhead,  taken 
Angust,  1898. 

A  map  f  PI,  XVI)  of  a  portion  of  tlie  Chamois  Reach,  showing  progressive  bank 
lecession  above  and  below  the  bankhead  daring  the  twenty-six  mouths  since  its 
eoDStmction,  some  float  paths  and  veloeities  past  the  bankhead,  eross  sections  of 
the  river  in  that  vieini^,  and  the  looation  of  swo  lines  of  abatis  boilt  daring  the 
jesr. 

Operations  daring  the  year  eomprised  abatis  eonslruetlvii  and  repair,  dike  con- 
utrnr  tion  and  rt'iinii.  groiix  construction  and  other  light  work  at  the  Chamois  bank-  ' 
bead,  earth  excavation  and  embankment  work,  the  placine  of  paving  and  scour 
•tone  for  the  protertion  of  earth  slopes  and  the  removal  of  drift  and  other  obetrno> 
tidiiH  from  till-  }iro{>o:'ed  waterway,  as  provided  for  in  the  project  for  the  new 
junction  of  the  Osage  and  Missouri  rivers,  prooorinff  construction  materials,  the 
nanafsotnre  at  the  itaseonade  yard  of  iron  and  wooden  fastenings  and  firanes  for 
n^e  on  detached  works,  rare  and  repair  of  plant,  construi  tii  n  of  uew  ]i!aiit,  s  irvry- 
iiig  and  tho  preparation  of  maps  and  other  drawings,  a  epecial  examination  and 
report  on  some  dikes  bnilt  in  the  Missoazi  Biver  by  private  parties  on  Rnsh  Island, 
and  miscellaneous  incidental  work. 

The  woric  was  done  in  accordance  with  approved  plans  under  the  allotments  of 
175,000  and  $13^600  from  the  npproprial^oa  for  Hlssoitri  River  in  the  sundry  civil 
act  of  Julj'  1,  1898,  and  tho  river  and  harbor  act  of  >Tarrh  ^,  1899,  respectively; 
these  ainouuts,  together  with  the  balance  of  $1,495.94  brought  over  from  the  previous 
year, made  the  total  amonnt  available  188,096.94. 

The  total  «qp«iiditnre  during  the  year  waa  I60,896.29|  as  ahowii  in  the  Appendix, 
Exhibit  A. 

NSW  JUNCTION  OT  OSAOE  AND  MISSOURI  RIVERS. 
[S©e  acCOlii  JJLITI yi       iri;i[i.  PI.  I.] 

The  approved  project  for  brining  the  two  rivers  together  above  Dodds  Island  and 
closing  the  ehnte  south  of  the  island  was  given  in  ray  annnal  report  for  1897,  to 

which  I  1>p;t  leave  to  refer. 

Cut  through  Oaage  Point  and  embankment  in  Dike  19 1-2  A. — When  operations  were 
resumed  September  12  for  the  completion  of  this  work,  it  was  fonnd  that  the  sne- 

eessive  floods  that  had  intervened  Hinm  tho  Mi'^iiension  of  operations  in  the  latter 
part  of  December,  1897,  had  left  depuHits  of  mud  in  the  cut  about  5  feet  deep  to 
the  sonth  of  the  intercepting  levee  and  7  feet  deep  to  the  north  of  it,  while  the  ini- 
tini  V  shaped  dit<  h  leaning  from  the  north  end  of  the  cut  through  the  accretions 
tuward  the  Missouri  River  had  been  tilled  and  covered  with  deposits.  The  removal 
ef  this  material  was  tedions  and  expensive.  After  the  sooth  end  of  the  cut  had  been 
opened  nearly  tn  rrrade  n  qnnntity  of  the  semifluid  mnd,  estimated  at  520  cubic 
yards,  was  removed  by  dragging  with  a  log  placed  crosswise,  in  opening  a  new 
ditch,  800  feet  long,  through  the  deposits  beyond  the  north  end  of  the  cut,  711  cubic 
yards  were  eTeavntcd  v  ith  shovels;  the  other  material,  Mtgregating  46,028  cubic 
yards,  wa«  handl<3d  with  plow  and  ordinary  slip  scrapers.  Tne  earthwork  was  com- 
pleted in  practical  accordance  with  the  phm-^  on  the  20th  of  November,  although  a 
•mall  parfy  was  employed  December  6  to  17,  on  the  2lHt  :tnt1  22d  of  tlje  same  mouth, 
and  a<^aiti  January  Iti  to  18,  iu  reduoiog  to  grade  a  much-iuduratod  clay  shoulder  at 
the  mouth  of  the  cut. 
Tho  following  i^^  a  Rtat^'ment  in  detail  of  the  work  done: 

Bemoving  intercepting  levee  and  wasting  on  ground  east  of  cut,  1,93U  cubic  yards, 
UMilad  IMftat. 
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KxoavatiDg  from  aoutb  end  of  cut  21,402  cubic  yards  and  wustine  in  Oi»age  River, 
with  a  haul  of  826  feet.  Of  this  anioiint  2,501  cubic  yards  were  mnddeposited  on  the 
floor  of  t  lio  cut  Hince  1897.  I'xcavatitig  from  north  «ud  of  cut  L\.'510  ciihiu  ,\  anl!*  of 
mud  Uuposited  aioce  ltt97,  hauled  175  feel  and  wiietod,  part  on  upper  side  of  embank* 
ment  and  part  on  acoretiom  Mst  of  the  noith  end  of  the  cot. 

!;<  )iioviDj;  520  cuhio  yardft  Mmiflttid  mad  ftom  the  floor  of  the  out  by  dnggiDg  » 
lofi  placed  crosawise. 

Exeavatiti^  from  the  depoaito  in  the  low- water  way  to  north  of  ent,  20,S47  enbto 
y;n<ls.  and  (lisposiiirj  of  same  w  itli  nn  i  t<rar;e  h.iul  of  2fXl  feet  ns  follows:  1,988 
cubic  yards  wasted  on  upper  side  ot  cmliuakuieut  near  shore  end,  14,271  cubic  yards 
ntilifsed  in  restoriu;^  to  f^rade  that  portion  of  the  north 'end  of  the  embanlcnient  of 
a,  almiU  feet  in  lenglli.  wliicli  h;id  been  <l;iiii;ifjf(l  l>y  the  .Iniie  rihoof  1898 
(this  portion  of  the  work  was  done  between  the  dates  of  £>e|>t6n)i)er  29  and  Kovem* 
her  20),  2,0 1 1  yards  ntllised  in  restoring  to  grade  the  lower  slope  and  the  remaiiider 
wasted  beyond  tho  end  of  the  cnihaiikment. 

In  ex.cavating  the  ditch  beyoud  the  north  end  of  the  cut  711  cubic  yards  were 
handle<l,  as  above  stated.  The  top  and  bottom  widths  of  dit^ch  were  6  and  4  feet, 
respectively,  aixl  fhi-  t  lovntion  of  bnttoTn  3  feot  above  standard  low  water. 

It  was  originally  luteuded,  besides  paving  the  west  slope  of  the  cut  and  the  lower 
face  of  the  embttukiuent,  to  protect  them  against  seoar  ftt  the  base,  during  the 
dtn'clopnient  of  the  proposed  waterway,  hj  a  narrow  woven  mattress.  T!ie  apprnnch 
to  the  cut  from  the  Osage  River  wan  Ut  ha  fixed  by  revettiug^,  in  the  usual  manner, 
the  left  bunk  of  the  river  for  a  distance  of  i  .>i:t  ti75  feet.  The  nmt«'rial  of  which 
the  batik  is  cnnipfj^ed  was  finiiul  to  lie  so  hard  tliat  it  wan  thought  it  would  with- 
stand erosiuu  by  any  cnireut  to  which  it  is  likely  to  be  exposed,  and  it  was  there- 
fore deeided  nnaecessary  to  revet  it.  It  was  also  decide4l  to  substitute  for  the  pro* 
po»e4l  narrow  mattress  at  the  foot  of  earth  slopes  iu  the  cut  and  on  the  embaukment  a 
supply  of  loose  i  iprap  stone  HOenbic  feet  per  linear  foot,  which  would  be  fruo  to  iollow 
down  any  scour  that  mi  :ht  occur.  This  (inantity  was  based  on  a  probable  maximnm 
B«'oiir  of  20  feer  below  Ntaii'lard  low  water  and  an  estiniat>'  that  3  cubic  leet  of  stone 
per  vertical  loot  oi  wcour  \voul<!  l»e  sntlicient  to  cover  ami  protect  the  resnltunt  slope. 
Wiiero  the  foot  of  the  slo])e  was  at  standard  low  water  thesoonr  stone  was  to  lie 
plat  t  d  in  a  pile  3  feet  high  and  *J3  feet  wide. 

Around  the  outer  end  of  tlie  embankment  of  J^i  A  and  for  a  distance  of  5CtH  feet 
inshore  the  full  complement  of  seonr  ro(dv  wan  placed,  but  farther  along  inshore  the 
accretions  wore  so  hi {;h,  and  in  the  cut  the  crosH  sectional  area  so  limited  that  it 
was  thought  best  to  hold  some  of  it  in  reserve.  The  rehcrvo  Htoue  was  piled  ou  top 
of  the  bank  with  sneh  crosH  sectional  area  that  the  ipiautity  on  any  given  section 
is  just  what  is  needed  to  make  the  full  complenieiit  of  scour  ^tone. 

The  paving  in  the  cut  was  carried  to  an  elevation  of  15  feet  above  standar<l  low 
water  and  ou  the  embankment  to  the  top  of  the  slope,  which  averaged  about  19  feet 
above  standard  low  water.  Preparatory  to  paving,  the  slu)»es  were  drussed  with 
shovels  true  to  grade.  The  stone  work  was  oommeuced  October  19  an<l  completed 
December  24.  in  all  10,587  enbio  ynrds  of  stone  were  disposed  of  as  follows: 

Scour  stone  placed  iu  reserve  pile  at  to]>  of  bank  ....  «...  634 


The  paving  extends  northward  from  a  point  600  feet  north  of  the  south  corner 
of  the  1 1nited  States  property.  Frrai  there  south  715  linev  feet  of  bank  was  graded 
to  the  speoilied  slopei,  nut  not  pnved.  See  aooompanying  photographic  views 
(Pis.  11  to  V). 

The  construction  of  three  cross  enrtains,  supported  on  single  rows  of  piles,  between 

the  ••nib  ink  men  t  and  the  pile  work  of  1  )ike  1",'  A  was  ctunmeneed  Ortober  iT)  and  rom- 
pleted  ^{ovumbcr  26.  i?ee  accompany  lug  photographic  views  (I'ls.  V  and  VII).  The 
outermost  one  is  located  at  the  enter  end  of  the  embankment,  the  two  others  173 
ami  im  f.  ft,  respectively,  fartlicr  inshore.  They  are  built  the  same  iHMtrbt  a>^  the 
dike,  19  teet  above  standard  low  water.  There  were  expended  in  their  construction 
26  pine  {nles,  1  Id  cords  of  brash,  134  oabic  yards  of  stime,  and  825  poles.  The  object 
in  view  in  bnildirig  thrse  cnrtaiiiH  was  to  eanse  and  maintain  a  de}»osit  in  b.  t  ween 
the  embuni%ment  and  pih'  work  of  Dike  19^  A,  and  as  they  were  liable  be  sub- 
jected at  any  time  to  great  heads  of  water  on  either  side,  and  the  poles  on  the  main 
dike  were  fast  deteriorating  from  age,  it  wan  thought  best  to  reenfon  e  them. 

Between  the  dates  of  Juuuurv '."2  and  28  the  inner  and  outer  <  roHs  curtains  and 
that  ou  the  tntermediate  main  <ltiv<'  -.~M)6  linear  feet  in  all— were  covered  with  wire 
netting  having  a  mesh  area  of  about  125  siju  ire  iuehes.  Th»  nv  in  curtain  was 
further  strengthened  by  f-iuch  galvaui/ed  iron  strands— three  huriicoutal  and  three 
vsvttonl— between  ench  pair  of  bents,  thus  dividing  that  spaoe  into  approximately 


7, 106 
1, 017 
1,  (53(; 


Paving  ijAto  linear  fe<  t  iu  embankment  and  aronndend  of  same 

Spawling  pavement  in  cut  and  embaiil;ineut  


195 
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2|-foot  sqnares;  all  Htrand  intersections  were  fastened  with  ^V^i^^^l*  cable  clipe. 
Tliero  were  expended  in  tbiH  work  9,087  aquttro  feet  of  wire  nettiogf  5,835  linear 
feet  of  strand,  and  612  eable  clips. 

1,'rHwral  of  ohntr»ciiov8  from  proposed  Katt  riraif. — From  OctolMT  to  F<-l>ru:iry  25  a 
Mtali  force  wae  enj^u^ed  in  work  of  tliia  kiud  provided  fox  in  the  project  and  bj  the 
latter  (late  ba<l  eoui pitted  it  as  far  as  praeticable. 

A  larpt^  (|Tiaiitity  <»!  drift  ^^ood  that  hatl  a«  cmiuilut<Ml  above  Dilie  19  P,  some  of  it 
loose,  but  a  conaiilerable  portion  requiring  to  be  excavated,  was  gathered  into  piles 
and  bamed.  One  bnndrad  and  twenty  linear  feet  of  the  old  foot  mattreiM  was 
f  xr  ;i\  ated  and  roiuovt d.  Ono  hinidn  atul  six  piles  in  the  dike  were  cut  oiV  5  to  6 
feit  below  standard  low  water  with  the  aid  of  dynamite.  This  work  was  laborious 
and  expensiTe,  tbe  snrliaoe  of  the  aecMtions  being  for  the  meet  part  $  feet  above 
standard  low  uat<  r.  nocf  BsitatiDgtii eaoaTatloD  »t  eaoh  pile  of  o  to 7  ftet  tiiiongli 
a  tangled  muss  of  driftwood.  ^ 

In  an  area  30  feet  wide  ftom  the  edge  of  the  eeonr  stone  and  exteadiog  Inshore  415 
fiH't  from  the  lino  of  l>ikp  15  The  driftwood  was  rlcnrcd  away  to  a  depth  of  *}  feet 
below  Htundard  low  water,  ihere  was  used  in  this  work  pounds  of  dynamite, 
70  per  cent  of  nitroglycerin.  Eaoh  charge  was  made  of  seyen  half-pound  sticks 
placed  at  a  dei)tli  r>  to  n  feet  l)tdow  standard  low  water,  through  a  4  inch  gn'^  pipe 
previously  driven  with  a  light  hand  drop  hammer;  the  char^^es  were  Qred  in  gtuups 
of  10  to  18.  spaced  6  to  8  wet  apart.  The  reealts  were  wry  satisfuotory.  TliiH  part 
of  the  work  was  tioj^tin  l^eoember  10.  but  two  days  later  had  to  he  suspended  on 
account  of  a  smUleu  lise  in  the  Otsage  Biver;  it  wan  resumed  January  1  uud  com- 
pleted three  weeks  lat«r. 

The  degrading  of  the  shore  end  of  Dike  19  B,  Osage  Dam  and  tb»i  Osa;,'e  Point 
revetment  were  completed  as  far  as  practicable,  on  the  25th  of  1  el  unary,  iu  Dike 
19  B  42  piles,  and  in  tbe  dam,  40  piles,  were  cut  off  to  grade.  There  were  recovend 
from  tb»«  d;ini  67  cubic  yards  of  stone  and  from  the  revetment  150  cubic  yards,  all  of 
wbi<-h  were  stored  on  the  ouibaukuieut  near  its  outer  end.  About  10  cords  of  brush 
sad  poles  %Tere  removed  from  the  dam. 

Repairn  to  IHlc  in  1-2  A. — A  Kniall  Hettlement  in  the  npper  face  of  the  t>nibrniknient 
of  Diko  19*  A,  iutebore  from  the  proteetion  placed  iu  Juue,  1898,  was  rcjiaiii  L  in  July 
by  the  expenditure  of  12  cords  of  brush  aud  11  cubic  yards  of  stone. 

On  the  19th  and  20th  of  March,  when  the  river  was  at  a  stage  of  8.25  feet  above 
standard  low  water,  some  slips  developed  in  the  reHtored  upper  slope  of  the  earth 
cinbanknicnt,  doe  principally  to  the  settlement  of  the  now  earth  whieb  was  then  for 
the  first  time  submerged.  To  prevent  loss  of  the  earth  and  further  slipping  a  row 
of  heavy  poles  spared  5  feet  apart  wi|s  driven  to  a  6-foot  penetration  on  the  3-foot 
contoar,  their  tops  bein;^  left  at  standard  high  water;  a  double  ^-inch  strand  was 
Strung  longitudinally  at  the  top  and  bottom  of  the  poles  between  which  brush  was 
wattled.  A  layer  of  bmsb  was  also  placed  at  the  toe  of  the  slope  and  ballasted 
with  stone.  Thin  work  waH  eouipleted  March  2S;  its  total  length  was  S29  feet*  See 
accompanying  photographic  view  (PI.  VIll). 

On  the  20th  of  April,  when  the  gauges  indicated  that  the  stage  of  the  Ktssonri 
River  was  about  1.4  feet  higher  than  the  Osage,  some  Hlipj)iiig  developed  over  a 
length  of  50  feet  on  the  upper  face  of  tbe  embankment  located  inshore  from  the  inner 
cross  cnrtatn  where  it  haa  been  restored  with  new  earth.  At  that  time  there  was  a 
'•trong  flow  from  the  Missouri  into  the  Osage,  and  it  is  probable  that  some  of  the  loss 
of  earth  was  due  to  flow  through  the  curtains,  but  the  caving  was  la£gcly  due  to  the 
iettlement  of  tbe  new  earth  then  snbnierged  for  the  first  time.  The  caved  bank 
'  tcticed  in  with  poles  and bmsh  and  the  nlope  covered  with  stom  a'rer  being 
iirestted  up.  The  April  rise  crested  at  Jelierson  City  on  May  1  at  a  stage  of  16.2 
above  standard  low  water,  and  on  the  following  day  the  watchman  at  Osage  Point 
reported  theetnbankinent  "enttf!iL'-  ^  idly."  It  wasfonndon  examination  that 90 feet 
of  the  uiipor  side  of  the  embaukuieui  between  the  middle  aud  outer  cross  curtain  had 
slengbea,  leaving  a  binff  fhce  6  feet  high  extending  about  8  feet  into  the  top  width 
of  tlte  embankment:  there  were  several  rrncks  in  the  embankment  and  sc-nio  settlo- 
inent  at  the  jnuctious  of  cross  curtain  with  enibaukment;  three  piles  in  tbe  otiier 
cross  curtain  had  been  forced  out  of  line  by  the  pressure  due  to  the  great  head  of 
water  to  which  it  was  subjectet!. 

A  force  of  men  was  at  once  ^ut  to  work  reenforciug  the  bunk  endb  of  the  cross 
eartains  and  in  building  cross  lences  or  cnrtaius  at  short  intervals  from  the  bank  to 
tlie  longitudinal  fence  bnilt  in  April.  Additional  posts  were  driven  in  the  fence 
above  the  inshore  crosH  curtain  aud  a  wattling  of  brut^h  put  on.  The  obi  wattling 
on  the  fences  above  and  below  the  middlecross  onrtaiu  was  forced  down  close  to  the 
bottom  and  made  as  ti;rht  as  po'^sible.  to  prevent  the  lo.ss  of  any  more  material  from 
the  embankment,  and  built  up  with  new  bruwh  to  the  top  of  the  posts.  The  upper 
slope  between  tbe  middle  and  outer  cross  cnrtaius,  after  dressing,  was  covered  with 
a  thatching  of  bniMh,  fa-stoned  with  wir<'  and  ballasted.  The  outer  eross  curtain 
Was  reeufurced  with  j^-iuch  straud.    A  hole  scoured  oat  below  it  by  the  overpour  was 
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partially  filled  and  farther  seonr  preventod  Ity  ]daoiag  in  it  two  bom.  Th%  OOBtof 
this  Work  is  shown  in  the  Appendix,  Exhibit  i^. 

The  first  flow  through  the  cut  in  Osage  Point  occurred  December  23  and  continned 
three  days  (hirinp^  n  rise  in  tlio  Osage  Kivor.  The  iiow  through  tlie  diteh  north  of 
the  cut  WJ18  estimated  at  15  to  20  secoud-leet.  Tixe  rise  was  of  short  duration  and 
the  difference  in  }iei/;;bts  of  the  two  rivers  so  small  that  there  was  no  enlargement  of 
the  ditch;  in  fact,  some  material  that  sloughed  in  iirom  its  side  slopes  proved  too 
heavy  for  transportation  by  the  current  and  reduced  the  volume  of  discharge.  In 
several  sulisetiuent  rises  the  relative  ntages  of  the  two  rivers  were  so  nearly  equal 
that  deposits  were  left  in  cut  and  proposed  waterway.  Whether  or  not  the  pro- 
posed waterway  will  be  developed  D7  ft  flood  fbom  the  Osage,  as  contemplated  in 
the  project,  haa  not  lioen  fairly  testeif,  as  the  Osago  baa  been  in  llood  but  once  since 
the  out  wm  opened,  and  then  when  the  Missouri  was  at  a  oorrespoudingljr  Mgh  stage. 

OTHBB  VSMM  WOSK* 

Repairs  to  Dike  XXIII.-^L  breach  266  feet  long  in  this  dike,  first  noticed  August 
12,  is  believed  to  have  been  caused,  daring  the  prei  eding  iln  irl,  by  one  of  the  con- 
demned 100-foot  barges,  the  wrecked  hull  of  which  was  iouiul  later  on  lying  on  the 
bar  below. 

The  work  of  closing  the  brf*nf  h  was  commeneed  October  6  and  practically  com- 
pleted by  the  end  of  that  month,  when  operations  had  to  bu  suspended  on  account 
of  a  rise  in  the  river.  It  WftS  takaa  ap  againrNovember  3  and  oompleted  two  days 
later. 

In  all  113  piles  were  driven,  of  which  10  were  for  anchorage.  Of  the  dike  piles,  63 
were  cottonwood  and  10  long-leaved  pine,  driven  to  an  average  penetration  of  23.2 
feet.  The  foot  mattress  was  17,280  square  feet  in  area,  requirmg  tiie  expenditure  of 
123  cords  of  brush  and  107  cubic  yards  of  stone  ballast.  The  usual  bracing  and  cur- 
tain were  attached.  In  order  to  avoid  the  d('(,>p  water  in  the  Ijrearh,  an  offset  50 
feet  upstream  was  made  in  the  line  of  the  dike.  The  new  work  was  equivalent  to 
347  linear  feet  of  3-row  dike. 

The  cost  of  these  repairs  is  shown  in  detail  in  Appendix,  Exhibit  C. 

Degrading  Dike  XVI  A. — k  small  force  was  employed  from  the  let  to  the  3d  of 
December  In  removing  the  drift  aceumulated  at  the  outer  end  of  Dike  XVI  A  and 
in  cutting  down  the  outer  54  feet,  of  the  dik*,-  to  i  .^rade  rising  from  0.3  foot  to  its 
old  grade  of  IM  feet  above  standard  low  water.   The  cost  of  this  work  was  $56.38. 

Cottsfmoffoii  of  mke  XZf  F.— The  piles  in  this  dike  driven  in  1896  had  never  been 
braoed,  and  authority  was  given  for  attaching  braees  to  those  piles  now  on  the  shore 
bar  formed  by  thorn.  Between  the  dates  of  JSovenibor  25  and  29  braces  were  attached 
to  15  bents  on  a  grade  that  iUle  fVom  1.S.9  feet  above  standard  low  water  at  the  ahore 
to  12.4  feet  above  at  the  outer  end.    Tlie  enst  of  tliia  work  was  $185. 17. 

Dike  XI  B. — In  order  to  fill  a  deep  hole  at  the  outer  end  of  the  dike,  whicli  exerted 
an  objectionable  inflnence  on  the  alignment  of  flow  in  the  reach  below,  a  groin  wai 
projected  to  extend  acros-i^  the  bob?  a  distance  of  108  feet  on  a  line,  insiking  an  angle 
of  30  degrees  u])stream  with  tho  line  of  the  dike,  its  inner  end  to  have  the  same 
elevation  as  the  foot  mattress  of  the  dike,  16.6  feet  below  standard  low  water,  and 
to  slope  to  20  feet  below  at  the  outer  ptvI.  • 

Work  was  commenced  April  1  aiui  suspended  on  the  8th  of  the  same  mouth, 
after  placing  35  burrs  and  one  gabion.  Soundings  at  the  time  indicated  tliat  a  groin 
bod  been  formed  on  the  proposed  line  ex  fending  S"  feet  beyond  the  e7nl  of  (he  dike 
the  top  surface  of  whicli  wa«  25  to  30  feM't  biJow  btundard  \o\'  waier.  The  Imrrs 
were  in  all  respects  like  those  used  in  constructing  twogroiim  at  tbeCb.nmois  bank- 
head  and  described  under  the  chapter  on  bankhead.  I'he  gabion,  us  the  name 
implies,  was  a  hollow  cylinder  of  bnif^h  work  10^  feet  diameter  by  30  feet  long, 
stiffened  against  crushing  by  five  frauieH  of  sawed  stuff  held  together  by  wedged 
oak  pins.  The  ends  of  the  gabion  were  closed  with  brush  and  three  Urnsli  purtiiions 
were  introduced  to  insure  the  eveu  distribution  of  the  10  cubic  yards  of  stone  used 
to  linlL  it.  The  cost  of  tbe  groin  waa  (369.46. 

ABATIS  OOWBTRUCnOV. 

Abatxti  from  tonth  hank  of  Hardina  Jdand. — In  a  letter  dated  September  16  you 
direeted  the  oonstrnotion  of  a  line  of  abattis  500  feet  long  from  a  point  on  the  sontb 
shore  of  HnrdiTis  inLiiid  n))out  opposite  the  foot  of  the  Chamois  wwetmenjk  S6e 
aeooropanyiDg  map  (  I'l.  XlV). 

The  work  was  < ommenced  October  29  and  oomp^^ted  Novraiber  20.  It  was  built 
in  aocortlnnce  with  the  plans  given  in  my  last  annual  report,  except  that  instead  of 
imbricating  the  sections  downstream,  ns  wa.s  done  last  year,  each  section  vtm  placed 
in  line  »  nd  on  to  the  one  next  to  it. 

The  olijf  I  t  in  view  in  building  the  abatis  was  to  eliminate  the  Hardins  Island 
crossings,  uud  thereby  give  a  better  approach  to  the  l>ankhead  below.  While  this 
fesnlt  was  not  Aillj  reilissdy  the  conditions  were  greatly  ameUorated, 
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At  the  tinir  tlif-  abattU  waa  built  the  uvoriige  pli  ^  ution  of  bottom  on  line  of  the 
itructare  vnmH  £vet  below  standard  low  water  and  the  sta^e  O1.66  foot  below  staud- 
ird  low  water.  When  last  soimded  in  April  the  bottom  appeared  to  haye  raieed  6  J) 

fft't,  or  iiJiont  to  the  level  of  tlif  top  waling  piece  whii-h  8u])purtH  the  poles.  Tlie 
jwles  Hoemed  all  to  have  been  biukeu  off  at  the  wale.  The  &ll  below  the  abatiii  was 
more  marked  and  oaite  extensive.  The  eoet  of  the  worlr  was  $1,194.^1,  or  an  aver- 
i::^- nf  t'j  ;^'fH;  ]ier  linear  foot.  Tbe  accompanying  photograph  (PL  IX)  ehows  the 
strui  luit;  oii  it  appeared  December  4,  soon  after  the  completion. 

Jbat'tH  across  chnU  aftoee  Hardin*  JBland.— The  extension  of  the  lino  of  abatis  bnilt 
;n  nrtolii  r,  1897.  arrf>ss  tlic  chute  to  the  5-foot  rotitonr  of  the  islniid  next  ahoro 
tidiuH)r«  Inland  \\m»  rouimenn'fl  Xovembwr  18,  and  altera  guspouHion  cf  Juur  diiys  on 
uccuitnt  of  running  ice  and  a  hikMlii  rise  in  the  river,  was  completed  Decembers. 
The  length  of  thin  worlc  was  057  tV<  t.  A  small  force  was  ki  pt  employed  two  days 
longer  in  extending  the  line,  ou  a  modi  tied  plan,  15:^  feet  farther  to  the  8-fuot  coa- 
tear.  Dnrinfif  Idle  April  rise  this  part  of  the  work — ^153  linear  feet — was  scoured  oat 
.trd  fiwdnj*  {{own  out  of  line.  Th^^  other  parts,  both  new  and  old,  stood  w«*]l,  and 
uavt)  t-ttused  comitderablt)  de]KiHit  to  form  below.  The  oubt  of  the  new  work  wum 
11,310.74,  or  $1.01SS  per  lioenr  foot.  6oe  aeoompaaying  photographa  (Pit.  X  nnd  XI). 

ABATI8  HKI  AIKS. 

Hardint  Island  abatU  {south  shore).'— A.  flow  tiirough  the  abatia  at  the  shore  caused 
t  slight  Bconr,  and  tbo  strains  prodaced  in  the  fhiniework,  dne  to  bridging  <lio  holea 
thn»  formod,  rnptnred  one  or  two  of  the  m<Mnl>i  r.s.  Hcprvire  were  made  ou  tbe  15th 
of  Janoary  by  liliinff  underneath  with  brosh  and  driving  in  two  rows  of  x^les  across 
tiie  ent.  The  coat  m  these  repairs  was  $21.32. 

.iftd/is  across  chute  above  UnnUus  hJaud. — A  length  of  24  feet  of  the  old  abatia, 
vrhere  it  juined  the  new  work,  settled  from  1  to  3  feet,  due  to  scour.  On  tbe  19th  or 
Jtnuary  this  part  of  the  line  waa  restored  to  grade  with  an  inclined  Mreming  of 
poke.  Hie  ooel  of  tbeie  cepsiia  waa  ttLOT. 

ChamoU  BaMf.— Thle  stmctnTe,  the  first  of  its  kind,  bnilt  in  Hsroh,  1897,  has 

wiih^tood  remarkably  well  the  attacks  of  the  river.  Hosides  some  light  and  inex- 
pensive work  in  the  way  of  dressing  up  the  upper  ooue,  removing  driftwood  from 
tbe  berm  and  ontting  off  to  grade — December  12  and  13— some  67  piles  in  the  onter 
waH,  a  nnirjberof  which  had  been  left  for  conveniencn  in  mooring  plant,  tbe  only 
work  done  during  the  year  waa  the  ci-nstruction  between  the  dates  of  March  14  and 
37  of  two  groins  on  radials  SO  degraee  and  41  degrees  27  mlnntes  above  the  middle 
ordinate.  See  accomp  n  ying  plate  (PI.  XIII).  There  were  nsed  in  this  wor!c  1!' 
eords  of  poles,  73  of  bruab,  and  264.8  cubic  yards  of  stone.  These  materials  were 
Blade  up  for  expenditure  in  the  form  of  a  doTiee  sailed  a  bnrr,  80  of  which  were 
placed  m  the  lower  groin  nisfl  7-  in  the  upper  one.  A  photoj,'Taph  of  a  burr  about 
ready  for  launching  accouipanie^  (PL  XII).  Thitt  device  is  made  by  weaving  brush 
on  a  framework  of  native  sawed  lomber.  The  framework  is  put  together  with 
wedgpfl  "  ik  piTifl  and  tL<-  Itrnsh  woven  on  it  in  such  a  nmnner  that  metal  faateninf^s 
are  avoided  and  a  structure  secured  that  is  at  ouc«^  strong,  durable,  of  maximum 
size  for  materials  used,  and  inexjjen^i  ve.  It  is  estimated  that  one  burr  in  plaee  OOOU- 
pies  400  onbio  Dset.  The  following  is  an  average  bill  of  eost  of  a  burr: 


Materials : 

Lumber  $1.26 

Brush  and  poles,  17/90eoTd   1. 12 

Stone,  l.G  cubic  yarrl'^   1.60 

Wire,  No.  14J,  4  pounds  11 

Labor: 

Construction  of  bnrr     2.^ 

Launching   1.27 

fttsambont  servioe   1.46 


Total   0.70 


The  groins  were  built  as  closely  as  practicable  to  the  following  grade  lines:  Start- 
Ulg6  feet  l>elaw  standard  low  water  at  the  piles  in  outer  wall  of  bankhead,  slope 
down  1  foot  in  25  feet  to  the  bottom  of  the  river.  As  built  the  upper  one  extended 
Ifi6  feet  beyond  tbe  post  circle  and  tbo  lower  one  152  feet.  The  cost  of  this  work 
was  $1,536.16,  as  .shown  in  detail  in  the  Appendix,  Exhibit  D. 

Ibe  object  of  the  groins  woe  to  till  up  the  trench  around  the  bankhead  and  pre- 
vent its  formation  again  during  flood  or  oomparatlvely  high  ata<rc8;  or,  in  other 
words,  to  hold  in  cherk  the  opposite  reef  and  thus  r(>lieve  th<i  engor^^cd  conditions 
due  to  a  situation  in  which  the  only  unyielding  element  was  tbe  boukbeod.  The 
Ibit  action  of  the  grottw  was  fsvotable ;  a  All  of  hvm  2  to  5  feet  above  and  below  was 
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indicated,  but  later  on  the  fill  w.ih  lent,  and  a  genernl  soonr  took  pliure  above, 
botweon,  beyond,  and  below  the  two  groins.  When  laat  sounded  there  was  a  settle* 
tnent  of  the  groin  indicated  of  6^  to  10  feet,  and  this  faot  and  the  stage  of  the  rirer 
ut  th.it  time,  IK  J:')  feet  aboTO  ataodard  low  water,  may  have  been  Important  fiioton 

in  the  rrHiiIts  noted. 

Early  in  Anpcnnt  an  examination  of  the  Chamois  reach  diselofied  the  presence  of  a 

liirjjr  Hii1>iiifr::<'il  Imr,  which  hi  U'l^'fl  iiji  in  the  locality  of  the.  To  it  cif  Cham  ^  ri  vct- 
ment  and  ex  tended  down  past  the  bankhead.  This  bar  divided  the  voiume  ut  dis- 
ohnrffe  about  eqnall)',  so  that  at  the  time  it  appeared  that  but  50  per  eent  or  less  of 
voliPiU' (if  river  jiiiased  th«^  i  nnUhoud,  It  was  roughly  ••stinmted  that  10  per  rent 
pabHed  tu  the  north  of  Ilardius  Island,  lu  September  the  left-hand  way  became  the 
steamboat  cbannet  and  carried  considerably  more  water  than  the  ehute  pnst  the 
itanUhead.  Thesr  <  othI  it  irins  prcvailtHl  for  mitin'  tiiii'\  hnt  wiTc  lar^joly  corri  i  tnrl  1>y 
the  abatiri.  Their  is  utiU  tsumetbing  of  a  uiuhtlo  ground  in  the  reat  h,  ftMui  the  new 
to  the  old  mouth  of  Qreaey  Creek,  which  is  an  objeetionable  feitture,  but  it  is  not 
pronounced  and  the  approach  to  the  bankhead  has  for  some  time  been  favorable. 

PBOOURINO  CONSTBUOTION  MATBBULB. 

The  brush,  poles,  and  stone  nsed  dnrinjjf  the  year  were  procnred  by  hired  labor,  or 
from  storage  jiiloH  left  over  from  last  \  i'ar'f»  work.  (Hhi  r  materials — piling,  liiinluT, 
strand,  etc. — were  ac(|uired  by  purchase  in  the  usual  manner,  or  from  stock  on  hand 
at  the  su]iply  yards  nt  Bonnot's  Milt  and  Oasennade. 

nrti^li  and  poles. — I'or  use  in  dike  repairs  and  groin  constrnetioii— Dike  XI  Band 
Chauiois  bankhead — and  for  construction  of  abatis,  369  cords  of  brush  and  poles 
were  gotten  out  by  small  parties,  as  required. 

The  brush  and  poles  ustd  for  the  construction  of  cross  onrtainH  in  Dike  IIU  A,  in 
2(ov  ember  and  later  on  iu  May,  for  rtM^nforuing  them,  were  gotten  from  the  supply 
on  hand  left  orer  ftora  last  year,  excepting  42.6  eords  which  were  ont  jaat  priwto 
expendifurr. 

The  cost  of  these  mater ialH  procured  during  the  year  was  $874.69. 

Stone. — A  force  of  men  employed  in  the  Osage  Point  quarry  from  Oetober  S  to 
December  24,  prndneetl  2,112  cubic  yard.s  of  stone.  This,  tngetlior  with  8,268  cubic 
yards  quarried  in  18.>7  and  left  iu  the  quarry,  a  storage  pile  on  the  (>Hage  Kiver 
bank,  containing  432  cubic  yards,  and  217  cubic  yardti  recovered  from  Osage  Uiver 
dam  and  revetment,  in  tite  aggregate  11,029  cnbic  yards,  were  disposed  of  daring 
the  year  on  OHage  l^oint  work. 

For  use  in  dike  repa  i  vh  a  iid  groin  construction— Dike  XI  B  and  Chamois  bankhead— 
and  for  eonstructitui  of  abatis,  70  cubic  yards  were  taketi  from  Htoni;^e  piles  at  the 
uiouth  of  Moreau  Kiver,  210  cubic  yards  from  storage  pile  in  Osage  i'omt  quarry, 
and  368.6  cubic  yards  from  the  Little  Tavern  qnaiiy. 

PLANT. 

Toicboat  tervioe. — During  the  year  the  following  steam  tenders  were  in  service: 
ArethuHLf  AMonta,  SmMnUf  IfelaniiA,  and  Harrs,  In  the  order  named  they  were  in 
ser%ice  twenty-eight,  twenty-slz,  forty-three,  nine,  and  twenty-two  days,  respec- 
tively. 

They  were  employed  in  moving  plant  and  materials  and  assisting  on  eonstruetion 

work  at  Os.t;:^o  Point,  repairing  Dike  XXTII,  (  onstrneting  abatis  at  Hardina  Jsl.md, 
moving  plant  from  Lock  No.  I,  on  Osage  lUver,  to  the  boat  yard,  and  shifting  plant 
on  the  (lasconade  yard  front  and  in  the  (iasconade  River  harbor. 

Mnvlihie,  hotit. — A  force  was  employed  on  this  boat  as  required  to  meet  the  current 
deuiaitilh  of  the  plant  repair  work  at  the  Gasconade  yard  and  in  tilling  extensive 
orders  sent  froiu  detached  field  works  for  bankhead  and  dike  bolts,  clips,  staples, 

and  other  fasti  tiiii;;M. 

For  conveuienee  and  economical  operation  the  machine  boat  was  pulled  ont  Octo- 
ber 3  and  placed  on  blocking  in  the  yard,  just  eastward  from  the  yard  blacksmith 
shop. 

Jlepairs  to  yard  plant. — The  storage  aQ(i  Lmncliing  ways  were  re])airod  ouly  w  here 
indicated  during  the  process  of  pulling  out  and  launching  the  boats. 

The  entire  HTock  of  wheelbarrows,  shovels,  pulling  blocks,  and  many  of  the  smaller 
tools  were  overhauled  and  repaired. 

The  machine  boat,  mill,  and  the  boilers  to  yard -pnlling  engines  were  iniipeoted  by 
the  United  States  boiler  inspector. 

Itf pairs  to  floating  plant. — The  following  pieces  were  overhauled  and  put  in  serv- 
iceable condition:  Towboat  Alert,  steam  tenders  Arcthuna,  .Halattta,  MeJu»hiit,  Sa- 
brina;  the  small  stem  wheel  tender  Iforrv;  and  gasoline  launch /.'nvNtirr;  24  100- foot 
barges,  7  64-foot  barges,  2  hydraulic  graders,  5  mattress  boats,  4  ]»ilo  dtivers,  2  large 
quarter  l>oats,  !t  small  quarter  boats,  1  oflico  boat,  3  cross  boats,  and  1  cross  boat  with 
cabin  was  transformed  into  an  ice  boat.  Of  the  above  plant  31  pieces  were  ovw- 
hanled  on  the  storage  ways  at  Gasconade  and  launched. 
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The  Loilera  on  ntuani  tenders  JrethHta,  MthiHina,  and  SahHna,  and  on  pile  «tiiv(>rs 
Ko«.  2,  4, 5,  and  grader  No.  7,  were  inspefted  by  the  I  nited  States  Ixdler  inspector. 
Tlie  cost  of  pUknt  repain  dnriDg  th*i  year  waa  $li$,402.94,  a«  shown  in  item  in 

£xliii>it  K. 

Vondanned  plant. — On  May  27, 9  barges,  1  hytlraiilic  grading  boat,  15  skiffs,  2  yawls, 
I  lar^o  nniiihur  of  subfiistenoe  utensilH,  tools,  and  other  swalT  articles  were  inspected 
tnil  rond«  innt'd  l>y  Col.  Jolin  W.  Harlow,  Corps  of  Engineers,  United  SStatoa  Army. 

A  mi  of  ^ar7f«.— l»iirii»g  thi-  \  car  three  hulln  in  the  UaHconnde  Kiver,  wliii-h  were 
ao(H'rvi<  t-nble  and  in  an  advanced  stnge  of  decay,  were  abandoned  and  allowed  to 
link,  as  i  li>-y  conid  ntit  be  profitably  ke]>t  afloat. 

('lire  of  yinui. — The  greater  part  of  the  floating  plant,  Hf^  linns,  was  liarbori'd  dnr- 
in](  the  Winter  in  the  >  'aHconade  Eiver  against  the  right  bank,  between  the  Missouri 
nriKo  Knilway  Ki  idge  and  its  month,  and  only  sncn  bnlls  were  polled  ont  on  (he 
waynat  the  yard  a«  wvw  in  urt  d  of  repairs  or  in  <1aiiL:»*r  of  sinUinu'. 

iiiere  were  pulled  out  on  the  ways  steauiers  (toldtn  (iaU  and  Jlert;  steam  tenders 
JfrMifM,  Meltuinn,  Atalanta,  mud  StMiMi  machioe  boat,  one  100-foot  barge,  one 
derrick  boat,  and  two  amall  bargee,  the  laet  three  halla  belon^ng  to  the  Osage 
Hiver  plant. 

\ew  ptani. — ^Plaos  and  epecifieations  wHh  bills  of  material  were  prepared  in  yoor 

ofiice  for  twf'Tvf  now  100-f»>ot  bargRS.  It  is  proposeMl  to  build  tfirsi*  b;ii-i:p«5  by  hired 
kbor  iu  theciu'^couade  boat  yard,  The  bill  of  iron  has  been  delivered,  but  on  account 
»f  some  misanderstanding  of  the  speciliratious  for  fir  lumber  by  the  contractor,  and 
Wansc  it  was  fotnnl  ncci'ssary  to  reduce  the  lengtlis  of  th<-  o:i]c  rpi[nirt  (l.  uttne  nf 
tLe  lumber  ha.H  been  delivered.  Some  prt  paratory  work  in  ilie  way  ot  cleanug  up 
jrard  room  and  way  surface  was  done.  This  invi^ved  the  removal  of  sever*!  hulu 
Stid  a  ntnnber  of  piles  of  stock  lumber. 
A  considerable  part  of  the  iron  fasteuiugs  has  been  worked  up. 

eVBVKTIXO. 

In  addition  to  the  work  of  this  kind  ordinarily  InvoWed  in  eenstrnetlng  riTer 

improvement  wt.rks,  the  following  wa«j  done: 

lk'twe«n  tue  tiates  of  iSeptember  9  and  2U,  a  hy4lrogrui)hic  survej'  of  (jasconade 
River  was  made  from  its  mouth  to  1^  miles  upstream,  with  a  view  of  determining 
its  fitness  for  a  winter  harltor  for  floatini,'  plant.  A  chart  of  the  reach  to  a  scale  of 
linch  equals  100  feet  was  prepared,  .sliowiug  contour  of  bed  and  banksfor  each  foot 
of  depth. 

A  hydrographic  survey  was  made  at  Dike  16  A,  November  15  to  18,  for  study,  in 
eoMtteotiou  with  previous  surveys,  of  the  action  of  the  stone  groin  bnilt  there  in 
April  and  May,  The  chart  developed  from  the  survey  indicated  considerable 

s<-iMir  along  the  upper  side  of  the  groin  at  its  outer  end  and  below,  as  well  as  a 
gcnenil  lowering  of  its  surface.  To  what  extent  the  pile  work  of  l>lke  16  A  and  the 
uccumulated  drift  contributed  to  the  rcMiIts  n<»toil  is  conjectural,  and  it  was  with  a 
view  of  eliminating  that  influence  that  the  drift  was  removed  aud  the  grade  of  the 
dike  lowered. 

A  chart  developed  froui  a  survey  made  Xovetiibcr  2S  and  December  1  showed  flie 
character  aud  extent  of  a  break  in  the  Mnrrays  Bend  Kevetmeut,  near  the  head  of 
that  work. 

From  December  21  to  23  and  .Tannary  2!  1«>  26  the  topographic  survey  of  vicin- 
ity of  U.Hage  Foiut  was  made  from  the  accompanying  chart  C^i.  1),  was  developed. 

During  the  same  month,  lOtb  to  15th,  a  hydrographic  survey  of  Chamois  Keaeh 
wa>  ma«le.  .Again  in  MarrTi  '.">  to  ^^1,  in  A]iiil  U  to  IT.  May  I  to  ;i,  and  Inun  tlui  L'-'id 
to  the  25th  of  the  same  uiuuth,  soundings  were  made  on  bankhead  radials  ami  ou  a 
number  of  ranges  above  and  below  the  strnetnre  for  study  of  the  conditions  of  flow. 
The-  htist  Hiirvi  y  iiu  IthIf  1  i  net  of  time-float  observations,  the  results  of  which  are 
shown  on  (he  accompanying  chart  (PI.  XVI). 

On  May  8  and  9  a  special  8nore*]ine  survey  with  souudinge  was  math'  of  i  Im-  vicin- 
ity of  1  Hke  33  B,  with  a  view  of  slinwing  the  situation  there  doe  to  the  Honking  of 
Uie  dike  by  the  recession  of  the  bank. 

araoiAL  izAiiniATtoH  and  rspobts. 

Rwh  Jtland  DQem. — In  eoniplianee  with  instructions  contained  in  your  letter 
dated  .\7<ril  17,  a  special  examination  was  made  Sfay  16-18,  by  Asst.  Kngineer  O. 
U.B. 'i  urner  of  some  dikes  on  Kush  Island  that  ha<i  been  built  by  ret>ident  laud 
owners.  His  ro]»ort  in  the  matter  was  submitted  with  mine  dated  May  20.  It 
appeared  from  the  facte  that  while  the  pro\  isiotis  of  section  9  of  the  river  and  har- 
bor .ict  approved  March  3,  liSi>9,  had  been  violated,  no  injury  IkuI  1h  en  done  to  the 
interests  of  navigation  or  river  improvement.  I  he  dike  at  the  head  of  the  island, 
abotit  which  the  complaint  was  made  that  fiiatigated  the eauunination,  hae  sinoebeen 
destroyed  and  swept  away  by  the  river. 
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DAMAGES  TO  WORKS. 

Murr(iy»  Bend  Revetment. — A  slight  break  in  the  Marrays  Bend  Revetment  near 
its  head  wan  made  the  subject  of  a  Bpocial  report  dated  February  8,  with  alternative 
projeotH  uud  estimates  of  cost  for  repair. 

JJikeSS  B. — The  flanking  of  Dike  33  B  by  recession  of  the  right  bank  and  the  for- 
mation of  a  channel  way  between  its  shore  end  and  the  bank  was  made  the  subject 
of  a  special  report  dated  May  12.  The  report  was  accompanied  by  a  chart  Hbowing 
shore-line  approaches  and  aprolile  of  bottom  on  line  of  dike,  as  developed  from  Hiir- 
vey  of  May  8  and  9.  In  view  of  the  small  amount  of  funds  available  fur  work  on 
(jasconade Division,  no  remedial  measures  were  taken;  the  ri^ht  bank  continued  to 
recede  and  in  a  short  time  the  entire  dike  wus  destroyed.  Tlie  loss  of  the  dike  iH  to 
be  regretted,  not  only  from  a  consideratiun  of  its  cost  of  construction.  It  jdayed  an 
important  part  in  maintaining  stability  in  the  reach  below,  which  has  been  improved 
at  great  expense. 

Dike  17. — Some  time  in  November  a  breach  near  the  outer  end  of  this  dike  waa 
noticed.  There  was  a  gap  of  about  150  feet  in  the  structure,  extending  inshore  from 
the  three  outer  bents. 

An  examination  on  June  16  of  the  reach  from  Jefferson  City  to  the  month  of  Gas- 
conade River  diNclosed  no  other  loss  or  damage  to  works  not  previously  reported, 
except  that  the  lower  dike  of  the  system  above  Cote  Sans  Deaseiu  (Dike  No.  L'3)  baa 
been  shortened  somewhat  by  loss  at  its  stream  end.  The  Chamois  baukheacl  ap- 
peared to  be  in  good  condition.  There  was  a  swift  flow  over  its  berm  and  a  lonjj; 
but  mild  eddy  at  the  upper  end  of  the  structure.  There  was  no  bank  cavin<r  above 
or  below  it. 

Very  respectfully,  yonr  obedient  servant, 

S.  Waters  Fox,  Division  Engineer, 

Lieut.  Col.  Amcs  Stickney, 

Corps  of  Engineers,  U.  S.  A., 

Freeideni  Missouri  Biver  Commiseion, 


U8T  OF  EXHIBITS  FORMING  APPENDIX  TO  FOREGOING  REPORT. 

Exhibit  A. — Clas-siQed  statement  of  money  expenditures  during  the  year. 

Exhibit  B. — Elements  of  work  and  cost  in  detail  on  account  of  New  Junction  of 
Osage  and  Missouri  rivers. 

Exhibit  C. — Elements  of  work  and  cost  in  detail  of  repairs  to  Dike  XXIII. 

Exhibit  D. — Klements  of  work  and  cost  in  detail  of  construction  of  two  groins  at 
Chamois  bank  head. 

Exhibit  E. — Expenditures  on  aocouut  of  plant  during  Hscal  year. 


Exhibit  A. 


Classified  statement  of  money  expenditures,  allotment  for  First  Beach,  during  fiscal  year 

ending  June  SO,  liSdiK 


ClaaBificaUon. 


Cost  la 
item. 


Actual  expenditures  on  aocoantof  oon«traction  work  for  labor  and  rnatcrials..'  WU.  87 
Tow  boat  service  while  directly  engaged  ia  oonstruotioQ   3,  U45. 41 


Total,  about  55  per  oeut  of  total  expenditure  

All  otht>r  plant  svrvfce,  including  repairs,  watching,  moving  ft'ooi  place  to 

Slace,  new  plunt,  etc.,  about  28  per  cvol  of  total  expendlf  »r«  
ministration  charges,  JeflVrson  City  and  fluid  otUcua,  about  11  per  cent  of 

total  expenditure  

All  other  ohurges: 

Surveys  

Tolegrama  

Traveling  expenses  

Freight  ciiarges  (including  ohargoa  for  shipping  excavating  plant,  Osage, 

Mu.,  to  St.  LouIh,  Mo.)  

Office  and  ground  rent,  gas  bill,  etc  


Total,  about  6  per  cent  of  total  expenditure. 
Total  exi>cnditure  for  fiscal  year  


1,067.42 
132.07 
690.35 

1,U18.05 

7ue.  la 


TotaL 


•88,710.28 
l».8a3.17 
7.780.03 


3.  635.  01 


09,996.29 


Note. — The  cost  value  of  matoriala  acquired  and  paid  for  during  previons  flscal 
^ear  and  left  over  for  work  in  current  fiscal  yv:ir  do  not  appear.  They  are  iucludoU. 
in  the  cost  exhibits  for  the  special  works  on  which  they  were  ex2>ended. 
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MLSSOI'RI  RIVER  COMMISSION.  GASOOVADE  mVISIOX,  4)SA(*E  POINT.        PLATE  II. 


CUT  THROUGH  OSAGE  POINT  VIEW  LOOKING  NORTH  THROUGH  CUT,  TDWARD  COTE 
SANS  DESStIN  FROM  POINT  ON  MAIN  BANK  20U  FEET  SOUTH  OF  NORTH  END  OF  CUT. 
STAGE  85  FEET  ABOVE  S   L.  W.    VIEW  TAKEN   MARCH  20,  1899. 


JnsSOUlU  RIVEK  COMMISSION.  OASt'ONADE  DIVISION.  OS.\<*E  POINT.  PLATE  III. 


CUT  Through  osage  point    view  from  point  on  left  bank  osage  river  about 

JOO  FEET  SOUTH  OF  ITS  ENTRANCE.  LOOKING  NORTH  THROUGH  CUT  STAGE  8  25  FEET 
ABOVE  b   L.  W.    VIEW  TAKEN  MARCH  20  1899. 
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Plate  IV. 


Plate  VI. 
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MISSOURI  RIVER  mMMISSK >N.  GASCONADE  DIVISION,  OSACJE  I»OINT.       PLATE  VII. 


DIKE  I5}A  VIEW  OF  OUTER  CROSS  CURTAIN  BETWEEN  EMBANKMENT  AND  ADJOINING 
PILE  WORK  FROM  POINT  ON  EMBANKMENT  LOOKING  NORTH.  STAGE  2  FEET  BELOW 
5    L   W.    VIEW  TAKEN  FEBRUARY  15.  1899. 


MISSOURI  RrV'ER  COMMISSION.  (JASCoNADE  IHVISION.  OSAOE  POINT.       PLATE  VIII. 


niKE  191  A  VIEW  FROM  POINT  OF  EMBANKMENT  30  FEET  BEYOND  INNER  CROSS  CUR- 
TAIN LOOKING  NORTH.  SHOWING  WATTLED  FENCE  FOR  PROTECTION  OF  UPPER  FACE 
OF  EMBANKMENT     STAGE  3  FEET  ABOVE  S.  L.  W     VIEW  TAKEN  MARCH  25.  1899. 
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Plate  X. 

"  ' 


lATTIS  ABOVE   HARDINS  ISLAND     LOOKINC,   INSHORly  WORK      LENGTH  OF  NEW  WORK 
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MLSSOL'RI  RIVKK  COMMISSION,  OASC'OXAPE  DmsiON,  l  HAM<  US  KEACH.    PlaTE  XI. 


*8ATTiS  ABOVE  HARDINS  ISLAND  FROM  POINT  ON  5-FOOT  CONTOUR  BELOW  STRUCTURE, 
LOOKING  TOWARD  STREAM  END  STAGE  08  FOOT  BELOW  S.  L.  W  VIEW  TAKEN  JAN- 
UARY  14  IS^d 


MISSOURI  RIVKK  COMMISSION,  UASt'ONAOK  DIVISION.  L'UAMOIS  RKACII.    PLATE  XII. 


GROIN  CONSTRUCTION  CHAMOIS  BANK  HEAD.    A  "  BURR  '  ABOUT  READY  FOR  LAUNCH  I NG 
IN  GROiN  NO.  2.  110  FEET  OUT  FROM  OUTER  WALL.    VIEW  TAKEN  MARCH  16  I89b» 
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CHAMO.S  BANK  HEAD     FROM  ROOF  OF  SNAC,  ^.oOOS  OF   rwo  SEASONS. 
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The  niudl  p«roeiitog«  of  ezpenditiire  on  Moonnt  of  oonatroetion  work  is  Mooonted 

for  by  the  fact  that  n  ^  ery  sinnll  i^nrtion  of  tho  item  for  plsDt  eervioe^  lepftfn^  and 
vatchiojc  charges  was  incurred  on  this  work. 
The  eeme  may  be  hbU\  of  the  item  of  admlniBtrattoa. 

The  it«  III  of  frt  ight  <  harj^es  ioolodeo  $l,00ft.42  inonmd  on  ftocoont  of  work  done 
daring  previooa  tiscal  year. 


,  Exhibit  B. 

Elementa  of  work  and  C09t  in  detail  on  account  of  new  junotion  of  Osage  and  Mitaomri 
fimrf,  duriiiy  tiko  JImoI  y«ar  0ndhi§  Juw  90^  2899, 


diuiaiticutiou  aud  cxtout. 


aMriag  and  grobMog:  Labor. 


Total  ooet  of  olearing  and  grubbing. 


TotAl  co(*t  of  roit)i>\ iui:  trewtl'  

ii«Blo%  iitg  iiitiT(  <  iPting  lt«vee;  «3X<  m%  aiis  g  l,!tU9  t  uliii   yai  ils  ol  earth,  hauled 
IM feet  and  \%u^t<  *l  OD  ground  eiisi  ot  <  ut:  Labor.   

Tut4d  cost  of  excavatioit  1,0S8  oubio  y«nU  of  earth,  at  $0,101  per  oubio 

yard  

Mjyag—tttHWii^  Omf*  PvAat)  MuavaliBg  M|iMI  eablo  yards  of  e«rth,M 

n,40S  eoblo  jards  hauled  826  feet  aad  wasted  in  Osage  T:h  t  r. 

9,940  cnbie  jardii  hanlfnl  176  feet  and  waitted,  part  on  u|>ii<  r  side  of  cm- 

hunkmoTit  ami  jiart  i>n  ici  n  tiuiiM  t  awt  of  the  nortli  einl  ui  i  ui 
8K»cul>ii  yards  of  Hiiiiitiiiid  mud  Iroiu  thefloorof  the  cut  ami  vvantrd  in 

£xi»lotfiveti  

Labor    

Total  cost  of  exeaTstlng         onbic  yards  of  earth,  at  I04MS6  per 

cobio  yard  

XxesTatiacfrMi  ilMdiimlla  ia  the  low^water  way  to  aortb  of  oat;  n,847 
eab^yafw  baoled  n  ataiage  of  SOO  <M  and  dlnpossd  of  as  Itollows: 

1,988  cuble  yards  wasted  on  np)M>r  r«ide  of  )>nibniikmentnear  aliorr  end 
14,2TI  utilized  in  restoring  t<>  yrade  that  jtortiou  of  the  north  »  nd  of  tho 

r-tnl>aii  k  llK'lit . 

2,(Mi  <  ul>i<    Niirds  iitili  '.-d   in  nutorinu  t>>  jirade  tho  lower  slope  of 
finliaoknu'iit. 

2,044  cubic  yard^  wastttd  Iwyuud  tliv  end  ut  the  eaibunkmeuU 


Total  cost  of  excavatlag  and  placing,  as  itated  abore,  20,8i7  eobio 

yards  of  earth,  at  10 J8M  per  enhlflyiwd  

 Bortbsodof  the  oat:  Labor  , 


Total  coat  of  oxoavatlBg  711  oaUe  yards  at  saitb.at  |0.tMl  per  oaUc 

yard  *.  

Paving  cat  aadsnbaalnnent  in  Dike  19^  a  : 

fl  u  rtibic  yards  placed  in  n\>>«'rM'  pile  at  top  of  slope. 
7, 1  0  I'libic  yanis  placed  in  position  at  foot  of  slope. 
1,017  oobda  yards  paving  1,170  linear  faet  in  eat. 

MHeaUe  yards  paying  1,001  Uasar  fast  la  embanlnnent  aad  around  end 
af  ssme. 

M  eahio  yards  apawling  psTSMiBt  ta  eat  aad  eaihankment. 

S€jn  eaUe  yarda  stone  


Total  eoat  of  pavhtf  aad  plaotag  stone,  at  #1.300  per  cable 
t  i  n  time  oma  aarraiaa  t 


ilalt-rials — 

3.461*  .nqiiarc  feet  win-  iit  tting 
814  linear  Un  t  pini<  piling...., 
12Scord!<  l>Mr-!i  ami  polSB»a*c 

184  oiihic  ,\aii|^-  -tuii.'  

ilf  p.illlnls  J   -IK  1:  UmI  .  

120  pounds  bolts, taateoingSieto 
Towage  of  ~ 

.Labor  


yard. 


,1. 


Total  cost  of  ooastmctiag  orasa  oortaias 


1  otai  ooss  M  ooascmcuag  ao 
Bexnforcing  ooriaia  la  IMkaiai  At 

MaterUas-  ^ 


1,S75  poanda  f^nOb 
549  pounds  fi 
,  5.5A8sqiian^ 
Labor  


a-  VMal  f«Hi  i.f  rf>4>nforring  cartahi  in  1)|keSi| A. 

sua  99  ^233 


*  Cost  in 

item. 


$60.04 


00. 83 


2ft.  72 


8,762.01 


107.87 


11,020.88 
2.204.43 


25  \^ 

141.  r.i 
I'.u.  *;,') 

80  ■.:".» 

•J.  40 
845.  GO 


61.!'.-< 
57.68 
40.24 
02.  IM 


Total. 


$06.04 
0».S8 

18B.66 


S,96S.M 


3,752.02 


167.87 


13, 825.31 


1,470.56 


Si&84 
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Exhibit  B.-^Elementt  of  work  and  eoat  in  ittail  on  account  of  new  Jun^ion  of^Oaag^ 
and  MxMOuri  rivers,  during  ihefiBcal  year  ending  June  SO^  1899 — Continued. 


ClasHiticaUoa  and  extent. 


Ki'iixival  of  obAtriictioiis  from  proposed  WAterwfty  (Dike  19  B;  vemoTlDf  delft, 
IL'  t  linoar  fe«  i  uf  old  foct  inattrejie,  and  108 piles  in  tlio  dike): 

K\plo»ivf8  

Labor  (<Io;;radiiij;  Diki-  19  R,  riittiii;,'  t)Il  4'J  i)il«  H)  

K\  jdosivi's     

Labor  (do^'nidiug  Ohiiso  dam,  cutting  od'  41)  pilea,  and  romov  iug  07  cubio 

yards  ot  Mtone and  uooid*  liriMh)  

£\I>loaives>>>«  

Labor  (degmdlDg  On»g»  Point  reretmeDt,  lemovlag  150  oubto  yard*  of 

atone)....  1..  

Labor  


Total  coat  of  removing  obstnictioDH  from  proposed  waterway. 
Rapairs  to  Dike  18|  A,  loeoforoing  embankment  and  crosB  cnrtatua : 


117  eotdo  jwds  of  atone  reooverad  from  Owgp  dam  and  Oaage  Point 

revetment  (no  cost). 

91  <"ubic  yard.H  of  stone  

81}  cord^*  bnisli  

T(i\v;ii;i'  l<i  ]n):iit  tif  I  X ;t lire  

581  jHtuiiiU  a-iii(  !i  stiitud  


Cost  in 
item. 


!.  U7 
1,  107. 11 
U.(I6 

•0.50 

41.34 

166.  G8 
206.81 


7  poiindu  biiidiii};  win- 
117  poiiuda  rastt  nin^if*. 

2  burrs  , 

36  linoar  Ivel  pine  piliue  .. 
Towage  of  plant  and  oappues 
Labor  


Total  coet  of  repairs  to  l>ik<'  19}  \  

MlsoeUauc'ouit : 

Labor,  bauling  matorials,  suppliee,  eto  

TraToUng  ezpensea,  board  aooonnta,  and  fraiglit  obarges 


Total  misoeUaaeons  obarges . 


101.01 

139.90 

ll>.  IG 
.17 

«.72 

J*.  '.•*» 
c.  ;io 
29.00 

mi7 


9l« 


Total  coat  of  work  on  seconntof  newjunetton  of  Oaage  and  Missouri 


lutai. 


$1, 907.fr 


179.47 


SB1.18 


10 


Exhibit  C. 

ElemenU  of  work  and  ooai  in  detail  of  repairs  to  Dike  XX III,  (jasconade  Divmon,  during 

Otaober  and  Nwfember,  1898. 


ClttAsiHcation. 


Pile  driving: 

Material  and  sappHes— 

IM  linear  feet  cyprosa  piling  

1,440  linear  fSaet  pine  pilinp:  

8,113  linear  ftatoottanwood  piling. 

Coal,  oils,  wastes,  eto  

Labor  ...^ 


Mattrt'SK  wpaviiifi  ai^d  Hinking: 
llatt  rial  .iinl  Huppiica- 

6<i  (MjiiiidH  fn.Hteiiiiigd   

2,3(32  poiiiidH  ji  iucb  Strand  

123  fordn  brush  

Towa^*-  to  point  of  o\iH<nditim  < 
IW  cubic  yonU  of  stoue.......... 

Tawagetopolntof  aipenditnro. 
Labor. ......... ........ »>•...........••• 


liraciii?: 

Material  and  HU]>idit'« — 

11,000  f»  ct  1$.  M.  long-leaf  jeliovr-pino  lumber. 
2,15;i  i>oiindH  tast<  niii^s  l>oltS|WaMien,«te.... 
3,265  poonda  i-inch  cable  


OnrtainiuK: 

Material  and  Hupplies— 

V,l  VOU\k  pob'8  

47  pounds  (kid  wiro  noils 


Co.it  ill 
item. 


848.84 
847.44 
84.88 

m.97 


7.54 
77.49 
277.  24 
5)1  >.  40 

lOLt.  61 
12".i  '12 

ioa.63 


24'.t.  fi3 
95. 94 
81.  G3 

294.74 


Sub 


I'owage  plant,  matoriala  and  supplies  

Mliodlaiieoaaitenu:  Traveling  expensea,  board,  oto 

Total  coat  of  repairs  


TotaL 


Google 
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Exhibit  D. 

EUmentt  of  work  and  coft  in  detail  of  constructing  two  fjroins  at  Chanwis  Bankhead 

during  the  month  of  March,  1690. 


ClAMification  and  extont. 


Constructing:  ISS  cookie  bom: 
MAt«>rial9  aod  suppliee — 

Lumber  

85  cords  brush  

019  pouuds  wire  

240.6  cubic  yards  stone. 
Towsge,  stone  and  bnuh  . . 
Labor  


Labor,  lannchlng  

Towaetv  plant,  materials,  and  suppliee. 

Soanlbill.'t,  traveling  expeni»«<t,  et«  


Cost  in 
item. 


$191.62 

ie».  Co 

17.02 
245.39 
220. 40 
430.  39 

19:i.  8^ 
41.06 
17.25 


Total. 


$1, 283.  37 
193.88 
41.60 
17. 2o 


Total  cost   *1.536. 16 


Exhibit  E. 

Expenditure  on  account  of  plant  during  fiscal  year  ending  June  SO,  1899. 


CbuaiticHtion. 


Care  of  plant : 

Watching.  GMOOoade  division 

plant  

Watching,  detached  works  plant  ... 
Pulling;  out  (9  bulls),  as  follows— 
Gai»c«nadt<  division  (7  balls)  — 

Detached  wurks  (2  hulls)  

■   LAonchiiig  (41  balls),  as  follows— 
Gasconade  division  (17  bulla)  . . . 

ttotachcd  works  (24  hulln)  

Otaning.  sorting,  and  storing  

atwwnbot  sorvioe  


Total. 


Labor. 


97,268.13 
74.84 

807.05 
29.25 

123.45 
760.90 
777.48 


9, 907. 10 


Sapairs  and  alterationa: 

Yanl  ]iLaat  

Tloatiug  plant.  GaHconadp  division. . 

Floating  plant,  lietached  works  

Carres  t  misoellaneoua  


ToUl   11.194.67 


1,266.88 

2.  308. 45 
7.  118.32 
501.42 


Iiew  plant  constructed : 

1  water  alter  

2  calking  flats  

Prepamtory  charges  for  construc- 
tion of  twelve  25  by  100  f<x>t  barg«>s, 
Aa  follows— 

Shifting  of  bulls  on  storage  wars 
and  moving  of  lurabor  to  make 
room  for  i-<>Di»truction  

Spinning  oakam  

Making  l>olts  luid  strapa  

Unloa&igand  storinghardware 


Total. 


Vew  plant  parebaaed: 

Bope,  steel  and  maalla  

Hoae,  ateara  

Cameras,  tripods,  plate  holders,  and 

printing  fnunea  

Battery  maobine    

Wheelb  arrows,  ohpars  fllos  shovels, 

■pades,  picks,  niid  otbor  tools  

Brooms,  mope,  briuhes,  etc  


32.50 
82.02 


2.11. 10 
IK.  15 

110.  21 
18.76 


451.74 


Total  

Mlsoellaneous : 

Preparing  property  for  condemna- 
tion   

Launching  condemned  barge  


Total  

Grand  total 


60.61 
14.00 

Oi.51 


SubsiBt- 
enoe. 


$1,871.70 

22.00 

• 

252.26 
9.78 

82.22 

177.30 
227.33 


Supplies. 


♦721.40 

2.  75 

79.07 
8.3i 

64.01 
94.04 

19.  r\ 


a.  602, 69 


Materials. 


110. 46 


805.25 
446.29 
1, 479.97 
85.24 


2.310.76 


56.  24 

82.  07 
404.71 

.86 


634.48 


7.98 


64.47  I 
3.  01 
24.08 

5.  72 


31.98 


112.03 


72:1.  41 
737.  m 
2,  09:1.  72 
102.  02 


7.05 
61.30 


82.  :u) 


31.03 


100.65 


19.26 
6.32 

25.58 


TotaL 


$9,861.23 
09.59 

1.208.84 
42.37 

220.30 
1,038.84 
1,024.54 
1,  143. 79 


10.46       14, 639. 50 


2, 351. 28 
3.  ."VTS.  40 
11.78«.  72 
0X9.54 


4,257.14  18.402.94 


47.53 
96.50 


859. 80 
21.76 

144.  10 
21.48 

61)6.35 


876.15 
75.00 

00.9<> 
20. 00 

367.49 

55.00 


1.485.14 


09.77 
20.32 

90.00 

35,314.02 
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APPENDIX  6* 

AljNUAL  KKi'OUT  ON  LUCAL  WORKS  HKLOW  KANSAS  CITY,  UY  Mlt.  8.  WATERS  FOX, 

DIVISION  BNGIKICBR. 

Missouri  River  Commission, 
'   J^trwn  Citjf,  Mo.^  Jtme  30, 1899, 

Cor.ovKi-:  I  have  the  honor  to  snbmit  the  followitu;  .iiiuual  rej)ort  for  tlte  iiscul 
year  eudiug  Judo  30, of  oporations  ou  loi  al  wuiku  below  Kansas  City,  Mo. 

Work  wae  OMrried  on  near  mouth  of  Little  Ulne,  at  Miami,  a  hove  Glasgow,  attove 
Rochoport,  near  Huntsdale,  at  Ho\Yar(l8  15en<l,  above  St.  Cliarles,  and  at  I'oliran 
Bend.  It  oomprised  the  coustrnctiou  uf  one  n<  w  bankhead  above  Glasgow;  the 
remodeling  of  flTe  of  the  nine  bankhea<ls  bailt  during  thi*  previont  year;  the  repair, 
recMiforcenjent,  and  extension  of  the  live  abov«>  rcfern'd  to  and  two  othere;  dike 
coutttructiou  imd  repairs;  oonstruction  uf  ulxitiH.  an  independent  Htnictures  aud 
temponurjranjciliaries  to  hankheads;  revetuient  •  ouKtnu-tion,  repair,  and  mainte- 
naiico;  siirveyiti"? ;  cnr«"  and  repair  of  plant  and  miscellaneous  incidental  work. 

The  total  ex}>i:uditiues  during  the  year  under  the  special  and  suballotments  for 
theae  works  were  $liri,480.SBy  as  shown  in  the  A|»peadix,  Exhibit  A.  Liabilities 
amonntinp:  to  $-'..VJi.*Jl  incnrred  on  tho'*o  workH  on  accoant  of  OSTO  and  repair  of 
plant  were  by  your  direction  charged  to  First  licjich  allotment. 

ThefoUowlllgr  illnstratioiiH  accompany : 

Six  progress  ma])s  !  I'ls.  1  to  V'l )  of  Missouri  River,  showing  location  and  character 
of  work  dono  and  Itaiik  reces-sion  on  each  of  the  reaches  excepting  Miami,  where,  by 
your  direction,  no  survey  was  made.  On  PI.  V,  conditions  of  now  past  the  bank- 
head  6  F  are  indicated  by  floats  and  cross  sections  of  river. 

A  plan  of  bankhead  3  A  (PI.  VII),  showing  character  and  extent  of  work  done  dur- 
ing the  fiscal  year  on  that  strnoture. 

A  chart  (PI.  VIII)  showing  conditions  of  flow  past  bankhead 8  A, as  indioated  by 
floats  and  cross  sections  of  nver. 

A  plan  (PI.  IX  I  of  bankhead  1  B,  as  remodeled  and  eactendsd.  ' 

A  plan  (PI.  X )  of  bankhead  2  C,  as  built. 

A  plan  (PI.  XI)  of  bankhead  6  C,  showing  location  of  three  groins  built  during  the 
year  and  some  pile-work  extension  iu  procrss  of  cnnstruction. 

A  plan  (PI.  XII)  of  bankhead  6  C,  showing  character  and  extent  of  work  done  dar- 
ing the  year. 

A  chart  (PI.  XIII)  showing  oonditlonsof  flowpsstbankbeadGC,  as  indioatadby 
floats  and  cross  sections. 

A  plan  (PI.  XIV)  of  bankhead  1 B,  as  remodeled,  showing  recent  bank  erosion  and 
damage  to  structure,  also  plan  of  new  pile-work  extension  in  process  of  construction. 

A  plan  (PI.  XV)  of  bankhead  6 1\  showing  character  aud  extent  of  work  done  dur- 
ing the  year  and  proposed  pile-work  extension. 

-   Three  idiotogrupliic  views  (Pis.  XYI  to  XVIII)  showing  eibots  duo  to  Dike  1  A, 
constructed  during  previous  year. 
One  photographio  view  (PI.  XIX)  showing  Dike  1    as  bnHt  during  previous  year, 

and  accretions  lormed  by  it. 

Four  photographic  views  (Pis.  XX  to  XXIII)  showing  dike  work  constructed  dor- 
Ing  the  year. 

One  photographie  view  (PL  XXIY)  showing  construction  party  bnilding  abatis 

near  Huutsdale. 

One  photographic  view  (PI.  XXV)  showing  bankhead  2  0,  bnilt  dnring  the  year. 

Twelve  idioto;:raiihic  views  (Pis.  XXVI  to  XXXVII  i  of  the  following  bankheads, 
as  lirst  built  during  previous  year  and  as  remodeled  during  this  year:  3  A,  1  li,  6  C, 
1  D,  and  6  F. 

Three  photographic  views  (Pks.  X XXVIII  to  XL)  showing  bankheads 5  0, 4  F,  and 
5  F,  completed  «luriug  previous  year. 
One  photographic  view  (PI.  XLI)  showing  gabion  inproosss  of  construction. 
One  pliotographic  view  (PL  XLII)  showing  gabions  and  bum  ready  for  nse  in 

groin  construction. 

Three  photographic  views  (Pis.  XTilll  to  XLV  )  showing  constraotion  parties  at 
work  launching  gabions  in  groin  <'onstrn(  tion  at  bankheads. 

Two  photographic  views  (Pis.  XL\'l  and  XL\  11)  show  ing  completed  groins  above 
baukhead  6  F. 

Two  photographic  views  (Pis.  XL VIII  and  XLIX)  showing  Pelican  liend  mvet- 
ment. 

UTTUE  BLUB  RBACH. 

I'.unkhxuJ .?  .-1  repairs. — An  eddy  below  this  structure  referred  to  in  ray  last  annual 
re]iui  t  continued  to  be  violent  and  threatened  the  destruction  of  the  bankhead. 
During  the  month  of  July  ttiree  short  spurs  of  brush  weighted  with  stone  were  built 
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in  the  pocket  fonix^fl  l>y  ihr  eddy,  finally  cliorkin^  it,  but  not  until  103  linenrfttotof 
the  lower  anu  of  tbo  baakJioad  Lad  been  destroyed. 
The  repair  of  the  banlchead  by  the  renewal  with  pile  work  of  that  part  which  had 

been  dt  stroyed  was  befjun  on  August  29  and  practically  corapletod  Scptrmbcr  25. 
It  consist^  of  two-row  work  spaced  10  feet  ceutero,  the  outer  row  of  which  was  on 
ib9  poet  cnrele,  bvaeed  In  tiie  nsnal  manner  and  having  a  foot  mattresa  50  feet  in 
width.  Both  rowK  of  the  two-row  wdrk  and  alternate  bentH  ^vorc  curtained.  Tlie 
cross  oortains  consist  of  one  row  of  piles  with  wules  and  curtains  attached. 

Ban^hmd  $  A,  remodeUmg, — A  plan  for  remodeling  the  BtmotnTe  was  received  Sep* 
t^'ii  i'f-r  This  conteni]d;ited  lowering  the  outer  wall  to  nn  olrvation  oXI  fppt  above 
atandiird  low  water^  the  stone  thus  atMiuired  to  bo  thrown  over  in  front;  the 
removal  of  all  etone  back  of  the  post  circle  and  the  enttin^  down  of  the  earth  to  a 
Itrmi  50  ff'ot  in  width  and  which  when  paved  with  stone  12  inches  thick  would  have 
an  elevation  at  the  post  circle  of  2  feet  and  at  its  inner  line  6  feiit  above  standard 
low  water;  from  the  inner  line  of  the  new  berm  the  bank  was  to  rise  on  a  1  on  2 
slope  to  an  elcv.ltion  of  20  tVet  .ibove  standard  low  Water,  and,  within  tlu-  liinits  of 
30  degrees  above  and  degrees  below  directrix,  receive  a  paving  of  12  inches 
of  itone.  This  work  was  began  on  8ept«nber  13  and  oomploted  November  17.  See 
aoconipanying  plate  (PI.  VII  ). 

On  October  6,  while  the  work  ot  reinodeling  the  structure  was  in  proirress.  u  nlnmp 
of  the  outer  wall  between  radials  5  and  15  occurred,  whweit  was  most  ex]tosed  to 
reef  action.  The  outer  wall  between  these  liujits  disappeared  l)eIow  tlie  «urfa<  <  of 
the  water,  aud  the  bank  back  of  the  post  circle  also  caved  in  tt>  au  irregular  line 
that  paased  through  post  No.  5,  was  10  feet  back  of  post  No.  13,  and  passed  through 
post  No.  I.'),  po.cita  Xos.  10  to  It.  inclusive,  being  washed  out.  .  See  plate  (PI.  ^■1I). 
The  cavity  thus  formed  wua  lilled  as  soon  as  possible  with  stouo.  The  outer  wall 
WM  restored  to  a  top  width  of  5  ^t  beyond  the  poet  mrole  and  to  an  elevation  of  2 
feet  above  standard  low  water. 

The  reef  action  to  which  the  structure  was  exposed  coutinued  to  be  very  severe, 
and,  as  there  was  some  movement  in  the  outer  wall,  you  <lirected,  in  a  letter  dated 
November  8,  that  two  experimental  groins,  each  about  30  feet  wide  on  top.  be  built, 
the  upper  one  between  radial.s  Nos.  12  aud  15,  the  lower  one  between  ratlwils  Nos.  21 
and  2t,  the  idea  being  to  so  obstruct  the  dow  in  the  deep  trench  around  the  bank- 
bead  that  the  crest  of  the  reef  on  the  opposite  side  of  the  channel  would  be  out  oat; 
the  upper  groin  to  extend  from  the  outer  wall  at  an  elevation  of  5  feet  below  stand- 
ard low  water  aTui  run  on  a  Hlo]ie  to  the  bottom  of  the  river  100 feet ont  from  the 
post  circle,  aud  the  lower  groin  to  a  grade  5  feet  lower. 

The  eonatntction  of  the  lower  groin  was  began  early  in  November,  btit  owing  to 
the  lojw  of  the  only  available  li  ii  l^f*  ;uid  tin-  ajjpcaranc  o  of  ice  in  the  rivei  the  work 
was  suspendod  when  it  was  about  5b  per  cent  completed.  Forty  cords  of  brush  and 
60cnbie  yards  of  stone  were  expended  in  the  form  of  fhsehnes  and  "bnttons,''  the 
latter  a  aevice  composed  of  two  s(|uaie  pieces  of  woven  mattres'^.  !'n  ])\  -m  fret, 
iMteiied  together  on  their  edges  with  brush  and  wire  over  a  tilling  of  stone  ballast. 

The  eosi  of  this  work  was  77,78O.0&,  as  shown  in  item  in  the  Appendix,  Exhibit  B. 

Soon  after  the  Buspi  nsion  of  w  irk  on  this  jxroin  a  very  radical  change  in  condi- 
tiouH  occurred,  and  whether  <lue  tu  the  groin  or  not  was  preuisely  what  was  desired. 
A  onall  bar  moved  down  and  practically  filled  the  pooKot  immedistely  above  the 
!<truotnr«',  the  trench  a1)0v(>  and  for  Home  distance  below  the  groins  v.--a».  filled,  and  a 
now  waterway  ul  ample  width  opened  up  in  front.  These  conditions  wore  nhown  on 
a  chart  developed  from  a  survey  made  November  25-30,  a  tracing  of  which  was  for- 
warded with  my  letter  of  December  14.  The  conditions  of  flow  past  the  hankhend 
as  they  were  .nine  li>  are  indicated  by  floats  and  cross  sections  of  river  on  the 
aeconipanying  map  Fl.I). 

Bankhtad  I  J. — 'i'he  proposed  location,  plan,  and  specifications  for  this  bankhead 
were  received  with  your  letter,  date<l  August  16,  and  measures  were  taken  for  com- 
asaeing  its  construction.  Tho  brusii.  piling,  and  stone  were  procured,  but  on 
socoant  of  shoal  water,  which  nuidt  it  imprncticahle  to  constrnct  the  bankhead  «m 
the  proposed  site,  it  wan  decided  to  await  <levelopraenta.  All  of  the  materials 
acquired  WOTS  ttaiisteried  for  use  on  the  works,  excepting  the  stone,  which  was 
left  in  the  qnarry.  The  eost  of  the  work  was  $1,542.66«  as  uiown  in  the  Appendix, 
Exhibit  C. 

Dike  S  .4.— This  dike  was  built  as  authorized  on  the  lino  as  shown  on  the  accom- 
panying man  (PI.  I"),  l^etwcen  the  dates  of  Augnst  7  and  September  17.  It  1.140 
leet  iu  lengtn,  built  to  a  ;;rade  widt  h  slopes  uuiformlv  from  standard  hij;h  water  at 
the  shore  end  to  10  feet  above  tstandard  low  water  at  the  enter  or  stream  end.  lu  the 
loain  dike  there  are  309  piles,  of  which  129  are  pine  and  the  remainder  cottonwood; 
the  dike  (Contains  115  bents,  21  of  which  at  the  root  are  four  row,  the  lemaindor 
ttree  row.    Foi  au<  liorage,  34  cottonwood  piles  were  driven. 

The  dike  was  curtained  and  braced  throughout  iu  the  usual  manner.  A  shore 
nattreas  80  feet  wide  was  laid  from  the  main  left  bank  225  feet  inshore,  over  the 
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intervening  low  ffronnd  to  the  first  pile  bout,  where  it  wan  incrensod  to  r»5  feet  in 
width  and  carried  at  that  width  40  feet  beyond  the  stream  l  ud  ot  lliii  diUf. 

A  reenfon  e  nuittretw  was  laid  along  the  loe  of  the  bank,  above  the  root  of  the  dikey 
beginning  60  feet  above  the  upper  row  of  piles  and  extending  down  42  feet  and  over- 
lapping the  dike  mnttreaa  10  feet.  This  and  the  shore  extension  mattreas  were 
heav ily  ballasted  with  stone.  The  oost  of  the  vofk  wee  $7,800.04,  M  ehQwn  in  item 
in  Appendix,  Exhibit  D. 

An  inspootion  made  of  the  dike  between  the  dates  of  April  10  and  12  disclosed 
conditions  which  were  )iiost  favoriihle.  An  :u  (  ri  tinn  Jiad  fnrmod  Ijolow  tluv  dike  to 
a  height  of  about  12  feet  above  standard  low  water  ihroushout  its  lenirtb.  Ou  the 
night  of  April  20,  when  the  8t>age  was  eloee  to  ttandttrd  nlffh  water,  ibe  dike  wm 
breached.  An  examination  on  May  2  dit^t  loRed  a  gap  of  32(T  feet  in  the  pile  work 
between  bents  Noe.  7  and  39,  and  a  waterway  about  100  feet  in  width  between  the 
diore  end  of  the  dike  and  the  main  bank,  the  overflow  havinf?  eeonred  nnder  and 
lowered  the  sliore  extfnsion  matfr«'.ss.  TIm  l>rr  !<  iiinrr  of  tlii'^  strn .  ture,  which  was 
an  unnHuaily  strong  one,  under  snch  coutiitions  can  onlj  be  acouunted  lor  on  the 
supposition,  belieTod  to  bo  trae,  that  the  lOO-ibot  bai^  rank  last  winter  In  the 
crossing  above  the  dike  was  set  in  inotinTi  by  prnnr  nnd  drift'  H  tin-  ii  ai::ftinst 
the  dike.  Saoh  an  object  striking  a  dike  near  its  top  would  impose  stresaes  far  iu 
«xe6M  of  those  for  whtoh  the  dikes  are  designed. 

A  project  Kubtnitted  May  for  closing  the  gap  in  thr*  dikr,  which  involved  the  use 
of  plant  on  tlie  Omaha  diviHiou  then  located  at  Leavenworth,  Kans.,  was  approye<l 
on  May  4,  and  steps  were  at  once  taken  toassemhle  plant  and  construction  materiala 
for  the  work.  The  }iroj«>ct  provided  for  anew  shore  ronuection  with  tliree  row  work 
on  ft  line  that  at  the  bank  is  125  feet  above  the  upper  row  of  the  ohl  work  and  its 
onter  end  90  feet  above  at  bent  41  of  the  old  dika;  a  two-row  connection  to  be  rnn 
down  stream  froni  thn  outer  einl  of  the  new  three-row  work  to  the  old  dike. 

File  driviiiir  commenced  May  22,  but  it  was  soon  foinul  iiu|»racttoable  to  bnild 
the  new  work  n»  proposed,  nnder  the  existing  oouditions.  The  etirrent,  with  a 
velocity  of  12  feet  per  second,  firooi?\]i!iuied  by  more  or  less  driftwood,  whipped  out 
or  broke  off  pile^;  about  aa  rapidly  as  they  oould  be  driven,  and  the  bank  in  the 
vioinity  caved  so  rapidly  that  shore  fasteniDga  required  almost  constant  attetltioii. 

Witli  a  view  of  relieving  the  sitnation  the  eonstrnction  of  a  sheer  dike  was  recom- 
mended and  approved.  Thin  dike  was  to  be  made  of  clusters  of  three  piles  each, 
spaced  30  feet  apart,  on  a  line  makin;;  an  angle  of  60  degrees  with  the  line  of  the  ohl 
dike,  and,  starting  at  a  point  on  the  temporary  anchorage  line  above  bent  7  of  the  old 
dike,  extend  to  the  shore  above;  the  piles  in  each  cluster  to  be  spaced  5  to  7  feet 
apart  at  point  of  penetration  in  bottom  and  be  drawn  together  and  bolted  at  top. 
Work  on  the  sheer  dike  was  commenced  June  4,  and  after  tifteen  clusters,  about  420 
linear  feet  of  sheer  dike,  had  been  driven  was  suspended,  it  having  been  decided 
best  to  wait  foi  a  low<'r  etaj^e  of  riv»  r. 

The  ooBt  of  these  repairs  was  $1,962.15,  as  shown  in  item  in  Appendix,  Exhibit  E. 

MIAMI  RKAG% 

Dike  1  The  extension  of  this  dike,  300  linear  feet  to  its  full  projected  length 
of  !  >  i  Mcet,  was  connneneed  Sepfeniher  and  comideted  October  22.  The  new 
work  was  of  three  rows  of  pine  piles,  spaced  10  feet,  braced  in  the  usual  manner  aud 
onrtained.  Fourteen  piles  were  driven  for  temporary  anehorago  aad  96  in  the  dike. 
The  foot  unit  tress  was  358  feet  in  length  and  20,40L'  s<|uare  in  Hiea^  ^eooatof  the 
work  was  $2,612 as  shown  in  item  in  Appendix,  Exhibit  F. 

ilUfiirAead  1  B  {ttm  aceovtpanying  photographic  plates  {Pit.  XXIX  and  XXX)  tmd 
drauitif/  yVl.  /A)\— 'Vie  plan  for  remodeling  and  extending  this  hankhead  provided 
for  an  increased  depth  of  berm  by  building  a  uew  outer  wall  of  two-row  pile 
work,  filled  with  bmsh  and  protected  ontside  with  4  onbic  yaida  of  stone  per  lineav 
font,  the  jiiles  spared  5  feet  centers  iu  th*  ^^^lt=^  and  the  bontn  10  feet  apart, 
between  the  directrix  and  a  radial  29^  30  above,  tlie  piles  of  the  ontside  row  to  l»e 
eoneeutrto  with  and  00  feet  beyond  the  post  circle  and  thence  extend  tangentiaUy  to  x 
a  jtiTii  tion  with  the  hank  above.  Holow  the  directrix  the  new  wall  was  to  lip 
brought  in  to  the  old  one  on  a  curve  of  ieet  radius  compounding  with  the  up]>er 
one.  To  induce  a  deposit  between  the  walls  five  radial  curtains  snpported  on  a 
si n;^'le  row  of  piles  were  to  he  hnilt  extending  from  the  old  Ut  the  now  wall.  'J'h© 
ohi  wall  was  to  be  degraded  at  its  outer  edge  to  2  feet  above  standard  low  water — the 
same  height  q»  the  new  wall — and  to  3  feet  above  at  the  post  circle;  the  alopebeyolid 
the  old  4-foot  l»*^rm  to  be  left  covered  ^  ith  '.\  feet  of  stone  The  old  onter  wall  from 
tlie  directrix  to  radial  42  to  have  stone  added  sutiicieut  to  make  its  total  quantity 
126  cubic  feet  per  linear  foot.  The  plan  also  provided  ibr  grading  and  paving  the 
npper  nrni  K  ih  oriei  8  hoycmd  the  old  limits. 

Work  was  cuiumeuced  September  i<,  aud  practically  completed  in  acconhmcc  with 
the  plana  at  the  and  of  that  month,  though,  on  account  of  the  stage  of  river  the  pile 
■ud  atona  work  ooold  not  then  be  fottea  down  to  the  tequirad  gnwie.  An  effort  wae 
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mn.'p  ill  N'ovomht  r  to  roduce  the  striu-ture  to  p^radn,  hnt  on  arconnt  of  u  sudden  riso 
Lad  Ui  bo  ubaudoned  on  tho  20tb  of  that  month,  Hltei  rupla*  ing  the  direct  bracen  at 
an  elevation  of  8.17  feet  above  standard  low  water.  It  still  requires  the  removal  of 
abont  60  cubic  yards  of  stone  to  got  tbe  fltractiixe  to  grado.  Tho  following  ia  » 
statement  of  tho  work  accompliHhed: 

Piles  driveu  fur  new  outer  wall   .  82 

PUea  driven  for  radial  curtains   15 

Bmsli  tis«>,|  for  tilling  between  nilcs  cords..  41.6 

Stone  usccl  fur  sinking  brush  lilling  cubic  yards..  70 

6lone.fllling  on  old  outer  wall  below dlnetriz  do—..     120. 2 

Stone  paving  extension  of  upper  area    do   145. 60 

Earth  excavation,  exteuKiou  of  upper  area    do   207 

Stono  aacponded  in  new  outer  waft  do ....  1, 489. 61 

Of  tbe  last  item  1,007.31  onbic  yards  were  acquired  by  oontmot,  446.3  onblo  yarda 
from  old  wnll,  and  134  cubic  yards  from  reserve  supply. 

The  cost  of  tho  work  was  $3,200.81,  as  shown  in  the  Appendix,  Exhibit  G. 

The  object  in  view,  as  stated  in  the  approved  project,  in  building  one  dike  and  one 
bankbcad  in  Miand  Bend  was  to  close  the  left-hand  chute  and  stop  the  caving  of  tbe 
left  bank ;  to  protect  the  right  bank  and  shape  the  river  for  the  crosniug  to  De  Witt. 

For  lack  of  fnixls  no  recent  survey  has  been  made  of  the  reach,  so  that  the  present 
conditions  of  tlie  ilow  cannot  be  aooorately  stated.  It  appears,  however,  that  not- 
withstanding;  lar^^e  accretions  above  and  below  Pike  1 B  the niAiii. flow  ttid steam- 
boat cliaiiuel  Htill  follows  the  left-handebnle.  Conaidembly  less  than  bAlftfaeTolame 
of  the  river  passes  the  bankhead. 

OLA8QOW  RBAOH. 

Bamkltea^  6  C  txlention  and  r«pa<r.— About  the  middle  of  July  the  left  bank  of  the 

river  1'  t  -^  -  en  bauklieads  5  C  and  8  C  began  cavinfi:  at  a  rapid  rate.  T!aiikli  ii  l  f'  f ' 
was  soon  uncovered  and  a  violent  eddy,  caused  or  aggravated  by  a  gumbo  point 
which  developed  on  'ttie  shore  abont  300  feet  above  the  Mnkhead,  threatened  to  6ank 
aii<l  destroy  that  Htrnctnre.  Abont  16  feet  of  the  paved  slone  at  the  up]  or  en  l  of  the 
structure  was  lost  and  25  feet  of  the  outer  well  so  degraded  as  to  require  rebuilding. 
Between  July  25  and  Angnst  8  the  enter  wall  wae  reenforeed  with  stone  and  extendml 
Tiyfitrenm  to  a  junc  tion  with  tbe  bank,  the  stone  briiv^  thrown  in  on  line  of  post 
circle  and  allowed  to  take  iUi  own  slope,  and  in  this  way  built  up  to  an  elevation  of 
two  or  three  feet  above  standard  low  water.  Two  short  spur  dikes  bnilt  of  fascines 
were  constructed  inside  tbe  wall  to  check  the  t  ddy.  There  were  nfod  on  this  work 
640.92  cubic  yards  <»f  stone  obtained  from  the  storage  ])iles  at  bankhcadu  4  C,  5  C, 
and  6  ('. 

Bankhead  6  C,  remodeling,  reen/orcing,  and  extending. — On  September  12  the  plans  for 
remodeling,  reenforciug,  and  extending  this  structure  were  received.  They  were 
praetiealiy  the  humo  as  for  bankheads  3  A,  except  that  the  outer  wall  was  to  be 
extended  90  feet  npstreani  by  filling  out  from  tho  bank  to  the  post  circle  with  earth 
and  protecting  the  till  with  4  cubic  yards  of  stone  i»or  linear  foot;  but  owing  to  the 
prevailing  high  stage  of  the  river  at  the  time  work  was  rotniiieneed  the  new  berm  was 
rnt  8o  that  when  paved  it  would  slope  from  the  foot  of  tbf  1  on  2  slope  to  the  top  of 
tbe  old  ln-rni.  and  instead  of  using  groins  to  reeuforce  the  structures,  as  at  3  A,  it  was 
decided  t^  build  a  8tibac;tieons  berm  of  stone  around  tbe  outer  wall  from  post  No. 6 
of  the  old  structure  to  :}0  def^rees  below  the  direetrix;  5  eubie  yards  of  stone  per 
foot  to  be  used  in  its  coTistnietion  and  to  be  so  placed  as  to  form  a  berm,  tho  snrlaee 
of  which  would  be  approximately  level  and  5  feet  below  standard  low  water.  Work 
npon  thisplan  was  begun  October  19  and  continued  until  its  completion,  November  17. 

The  following  is  a  statement  of  work  done: 

Cubic  yards. 

Earth  excavated      7, 085 

Stone  acquired  from  old  structure  stone   64 

Kxpended  in  I'O  foot  extension  of  outer  wall   '.M) 

Stone  expended  in  filling  a^  backing  for  extension  of  outer  wall   200 

Stone  expended  in-4il]ing  up  outer  wall  above  directrix   42. 24 

Stone  exji'  ii'l'  d  in  filling  out  125  <'iibic  feet  per  loot,  the  outer  wnll  below 
the  directrix,  of  whioh  46.54  cubic  yards  were  aouuired  from  old  strno- 

tnre   74.34 

Stone,  of  which  201  mbic  yards  were  aeqnlied  firmi old  struotare,  expended 

ilk  paving  new  berm  and  slope.     734.66 

Stone  expended  in  tmllding  snbaqneons  berm   607.  S7 

A  rsserve  supply  of  117.90  enbie  yards  was  placed  on  the  Imnk  at  tbe  atmetaie 
for  subseqneiit  use  if  needed.  The  ooat  of  tbia  work  it  shown  in  the  Appendix, 
Exhibit  H. 
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Tlie  snag  boat  Suter  was  employed  October  21-23  washing  aand  »nd  mad  from  the 
lower  arm  of  tbe  bankbead. 

Tliree  jilmtogrupbic;  views  (Pis.  XXXI,  XXXII.  aiul  XXXITT )  a<  r  oni])!iuy,  the  former 
fihowiog  the  bankhead  beloie  being  remo<l«^le(l,  the  two  latter  afterwards. 

Bankn4Md  8  C,  groin  conHrueHon. — Sounding's  tahen  Norember  90  at  this  stmotnin 
shnwoil  a  marked  trench  in  tho  bottom  tli;>i  i  llowcd  closely  the  onti-r  wall,  'i'he 
inaximam  depth  below  standard  low  water  was  35.5  feet  on  radial  9  at  a  distance  of 
57.5  feet  out  from  post  eircle.  This  concentratioii  of  flow  iHth  its  abooTmallv  high 
Telocity  was  objoctionablo  not  only  i  -  i  nu  iiace  to  the  life  of  thebonkhead,  bnt  in 
a  measure  to  the  interests  of  nuvigatiou  as  well. 

The  filling  up  of  the  trench  aronnd  bankhead  8  A,  which  attended  or  was  coin- 
cident with  tlio  fonstrnction  tlu  r*'  of  a  Hiibaf[ucous  groin,  indicated  the  foasibilitv  of 
tilling  tho  trouch  around  Hank  head  6  C  by  similar  means.  With  this  object  in  view 
four  subaqneons  groins  were  pro.j<!cted,  thehr  center  lines  heingon  radinis  1, 8, 19,  and 
26  of  tho  banlvbf  )(1  They  wern  to  rxteud  radially  into  tho  stream  a  di^^taneo  of  110 
feet  frum  the  post  circle  and  be  built  to  a  grade  that  sloped  uniformly  from  8  feet 
below  standard  low  water  at  tiieir  junction  with  tbebanknead  wall  to  12  feet  below 
at  their  enter  ends.  It  was  supposed  thnt  n  bottom  width  of  from  20  to  90  feet  and 
a  top  width  of  8  to  10  feet  woui<l  i>e  huIIk  lent. 

Models  of  ▼arioos  deviccH  that  suggested  themselves  for  use  as  elements  in  groin  con- 
structiou  were  made.  In  nil  those  tlie  objects  kept  in  view  were  to  secure  an  up  it 
cellular  structure  so  arranged  that  for  a  ^iven  sizoin  cubic  feet  a  minimum  exji<-niii- 
ture  of  labor  and  material  consistent  with  requisite  strength  would  be  neeessary, 
and  a.s  far  aa  praefu  able  the  ime  of  metal  fastenings  that  would  in  time  lose  their 
strength-  by  runt  wuh  to  ]>e  avoided.  The  ouc  «tjleot<'d  resembled  somewhat  in  form 
aeookle-bnr,  and  was  called  a  bur.  A  description  of  this  bur  is  given  in  mv  anniud 
report  for  (Ta«»eonado  division,  to  which  1  beg  leave  to  refer.  A  photograpnic  view 
(I'l.  XLII)  of  4>onie  bun  ready  lor  launching  accompanies. 

When,  on  January  v>,  it  was  decided  to  Build  tbe  groins,  it  was  fonnd  that  thA 
money  available  wojild  be  barely  snflicient  for  two  of  them,  and  measnreH  wero 
taken  for  tbe  coufifcructjon  of  the  two  upjter  ones,  numbered,  respectively,  1  ami  2. 

On  account  of  exposure  to  running  ice  in  the  river  all  floating  plant  was  removed 
at  the  close  of  each  day's  work  to  a  safe  harbor.  Ninety-three  burs  w  re  con- 
structed during  the  month,  of  which  4.5  were  placed  in  Groin  No.  2,  between  the 
Itith  and  23d.  8ouudings  taken  after  they  were  placed  indicated  that  a  groin  ha<l 
been  built  up  between  rudials  6  and  9  for  a  length  of  110  feet  Ixom  the  post  circle  to 
an  irregular  height  of  from  4^  to  12|  feet  above  tbe  bottom.  The  greatest  depth, 
reduced  to  Ktandard  low  water,  over  the  groin  w;is  31  Wn'.t,  autl  tlwro  was  a  till  above 
and  below  it  about  equal  to  its  height;  while  oat  in  Irout  there  was  a  compensat- 
ing soonr  of  bottom,  the  line  of  swiftest  flow  having  moved  ont  60  feet.  An  effort 
wan  made  durinjx  the  month  of  February  to  complete  the  construction  of  th<  se  two 
groins  from  the  ice,  but  the  conditions  of  the  weathw  prevented  it,  and  only  the 
constraction  of  an  additional  stock  of  bnrs  conld  be  accomplished.  It  was  not 
until  March  10  that  this  work  could  be  rewumed.  Betw»?en  fhat  il;>tL'  and  the  IGtli 
111  bnrs  were  placed  in  (Jroiu  Nob.  1,  and  11  in  Groin  Ho.  2.  On  account  of  the 
swlfl  cnrrent  and  neatly  increased  depths  the  bnrs  eonld  not  be  kejpt  within  tbe 
proiinsf  fl  liniits  of  the  !iase,  and  a  greater  number  wrrc  therefore  required  to  bring 
the  groins  up  to  the  desired  grade.  After  placing  the  bars  last  above  mentione<l, 
the  Tiolent  eddy  action  aboTO  the  bankhead  stopped,  bnt  tbe  effects  Itelow  were  in 
a  Tneasnro  nnllillod  by  the  l^l^v  frnm  :i  nrw  chanm  l  whii  h  approached  th»'  baiilc- 
head  from  the  right  of  a  large  muidle  ground  that  had  formed  in  the  bend  above. 
Tho  result  of  these  new  conditions  of  flow  was  an  acoentnation  of  that  feature 
which  it  was  exjiected  to  remedy  by  the  groins — viz,  the  trenc  h  around  fhe  bank- 
head.  The  bar  which  had  formed  at  the  lower  end  of  the  baukhcad  s* oureil  out, 
and  below  the  directrix  the  opposite  bar  approached  the  stmctnre  nntil  the  4'ntire 
volume  of  flow  wjis  concentrated  io  a  low-water  width  of  300  feet,  ami  depths  of 
40  feet  below  standard  low  water  were  found  around  the  structure.  Measures  were 
at  once  taken  to  build  the  groins  up  to  the  proposed  grades. 

Two  gabions  and  SIImdr  were  constructed  and  placed  in  Groin  \o.  1.  .hmt 
to  what  extent  the  groiu  was  raised  could  not  beascertaiued  on  accouut  of  the  sv\  ifi 
eurrent.  The  device  here  referred  to  as  a  gabion  is  a  hoUosr  cylinder  of  brush 
work  (lOi  feet  in  diameter  and  30  feet  long  unless  otherwise  speeified),  HttiV<  Tied 
against  crushiug  by  live  tramcii  of  sawed  stuH' hold  together  by  wedged  oak  pins. 
The  ends  of  the  gabions  were  closed  with  brush,  and  three  brush  ]iartition8  were 
introduced  to  iusure  the  even  distribution  of  the  8  to  12  »  i!l)ic  ^  anl.s  of  stone  used 
to  sink  it.    Some  photographic  views  (FJs.  XLl,  XLII.  XLiii,  and  XLIV)  showing 

E^bious  in  process  of  construction,  completed,  ready  for  lannching,  and  beings 
unched  are  furnished  herewith. 

In  order  to  meet  the  conditions  of  How  as  they  developed,  and  as  iudioated  by  a 
stndy  of  groin  action,  three  additional  groinsy  A,  B,  and  C,  were  aath<»ised. 
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SoondinisH  taken  M»y  3  developed  ibat  there  had  boon  a  lom  by  »rour,  dtie  to  etldy 
ai  tion,  of  the  uitter  wall  of  the  bankheed  and  the  i^ater  portion  of  the  benn 

below  radiul  2i, 

€lToins  A  and  C  were  placed  in  the  eddiea  above  and  below  the  bankhead  to  break 

up  the  eddy  n  ti  ■n  and  to  distribnt*-  (»vor  a  larger  nre.'v  tli*-  previou-ly  couccntrafcd 
action  of  the  currcut.  Groin  B  was  placed  on  a  line  parallel  with  Uroiu  No.  2,  sturt- 
togr  from  the  top  of  the  bank  on  radial  33. 

Between  the  dates  of  May  7  and  June  2  the  following  elementa  were  need  in  the 
con.stroction  of  tbeae  groins : 

Oroln  A :  12  gabions,  104  bv  30  feet;  10  fiweinea,  4  by  30  feet;  12  fiMcines,  3  by  18 
fe.t. 

Groin  B :  1  gabion,  4  by  30  feet;  2  gabions, 8  by  30  feetj  2  gabions,  10|  by  30  fe«t; 
2  faneines.  4  by  30  feet. 

fJn.iii  C  :  1  jErJ*biou,  9  by  30  foot:  18  jraMons.  10;  hy  30  f,..>f ;  53  fMsciiies,  4  by  30  feet. 

Soandiugs  taken  May  31  on  line  of  Groin  C  showed  a  depth  of  G4  foct  below  standard 
low  water  at  the  end  of  the  ^rroin,  indicating  a  sconr  sinee  the  8th  of  that  month  of 
2."  feet.  A  profile  of  the  ^miu  indicat' d  that  its  gabioiig  \vt  i  c  rolling  out  to  till  the 
hole  made  by  scour.  These  great  depths,  ueeouipanied  as  they  were  by  high  veloci- 
ties,  were  alarming  and,  in  view  of  the  fact  that  for  some  time  provions  the  flow 
to  the  riL:'!  t  <>f  tlf  inifMlH  !>ar  above  liati  prart'n  ally  ntoppod  and  was  eoucentvated 
above  5  L  ,  souiewhat  perplexing,  giving  room  tor  doubt  as  to  the  etlicienoy  of  groins 
for  the  pnrpose  desired,  or,  at  least,  warrantinix  the  belief  that  possibly  tiieir  dispo- 
eitinn,  grades,  or  lengthn  wore  not  c  oitc*  f . 

Bankheml  6  C,  lerce  work. — In  the  latter  part  of  April— jnst  before  the  hank  was 
mbmerged— a  levee  was  thrown  across  the  low  gronnd  above  the  bankhead  at  an 
©xpprisf  of  $23,  with  a  viow  of  jireventinT  overlTow.  Thn  levee  proved  to  bo  too 
light  and  was  broiu:hed.  I'be  etieot  of  the  tlow,  which  then  passed  around  the  bank- 
head  to  the  rear,  did  little  damage,  bnt  showed  the  danger  from  that  sonree,  and  it 
wns  (U't  i(l<  il  to  provide  against  its  rocnrrciice  by  building  n  n  w  levee  from  the  bank- 
h^-ad  to  liigher  ground  above  on  a  line  parallel  to  the  bank  and  100  feet  inland, 
the  heiprbt  of  the  leyee  to  be  19  feet  above  standard  low  water  after  shrinking. 
Wurlv  npou  it  was  commeneed  May  and  complotrd  .lune  17.  It  is  !»'J()  ft  et  loii^j, 
contains  2,342  cubic  yards  of  earth,  and  has  an  elevation  of  19  feet  above  standurd 
low  water. 

-thath  i:.  nhore  I'anl-hrad  6  C, — In  a  b  tter  dated  .Tniie  "  you  direetod  the  constmo- 
tiOQ  of  tw4i  lines  of  abatis  above  Bankhead  6  C,  locat«<L  with  a  view  of  building  np 
the  hottom  by  deposit,  so  as  to  make  it  praeticablo  to  extend  the  post  oirole  with 
two-row  pile  work  on  a  fo.  f  radius  to  a  rnnner  tion  with  the  bank  above,  Tho 

lower  one  of  these — Abatis  J5  (.se«  accompanying  plate  1*1.  XII) — was  built  between 
the  dates  of  J  uue  21  and  28. 

Seven  ]»il«'s  were  driven  for  anchor '  'j:'  :  tJirr  c  ^eetions,  tV -tiit  len«;th,  10  to  20 
feet  in  height,  wore  construeted  aud  sunk,  in  order  to  make  u  goud  couuoctiou  with 
thehaok^  nix  fancines  4  feet  in  di:inieter  and  20  feet  long  were  ooustrocted  and  sank 
between  the  shore  seetio^  and  the  Kank.  The  immediate  olVect  of  this  straotore  WSS 
the  q^nietiog  of  the  liow  below  it,  aud  no  donbt  a  till  has  been  started. 

Tbeeoatof  the  fore^^oing  workson  account  of  Bankhead  6C,  aggregating  $10,004.45, 
are  shown  in  item  in  tlie  Appendix,  Exhibit  H. 

Dike  u  Cf  con'^irfction.  —  I  ho  projoet<<d  length  of  this  dike  wiis  TtOO  feet.  It  was  to 
hs  4>row  work  irom  the  }<)iore  27  bents  out  and  3  beyond;  the  spacing  10  feet  and 
braced  as  usnal.  The  grade  to  be  levid  and  even  with  the  top  ol  the  baiik  for  3(i  I  en»^s 
from  shore  out,  13  25  feet  above  standard  iow  water,  and  then  drop  oua  unitorm  grade 
to  10  feet  above  st.tndard  low  water  at  the  outer  end. 

W<  rl  v  ,ie  begun  in  aei-ordauee  with  above  plan  October  22  and  continued  until 
the  coujplttion  of  the  flike,  Novend»er  19,  during  wiiich  time  22  piles  were  «lriven  for 
anchorage  and  187  in  the  dike ;  650  linear  feet,  or  39.384  square  feet,  of  mattress  were 
wovfn.  of  which  Tl'linear  tVet  40  feet  wide  \va?5n  K)if)re  mat  above  root  of  dike  over- 
lapping np{)er  e<lge  of  foot  mattress;  cubic  yardn  of  sloue  were  expemled  in 
bailastin^  subaqueous  niattti  .^,  paving  shore  mat,  and  reenforc-in^  the  root  of  the 
dike.  Atter  brru  ing  tlie  flik*-  in  the  usual  manner  a  double  cnrt  iin  ni"  poles  was 
attached  to  the  wales  on  the  second,  third,  and  fourth  rows  of  polen  lor  the  txrui  12 
bents  ont  frf>m  shore,  and  from  there  to  the  end  of  the  <nke  a  single  curtain  wiia 
attached  to  the  second  row.  Thecost  of  this  dike, 4^,918.42,  issbown  in  detail  in  the 
Appendix.  X'xhildt  I. 

Bankhead  rren/orcrment. — Until  May  of  this  year  the  conditions  at  the  bank> 
head  remaine<l  so  <jniet  the  following  work  seemed  all  that  was  rtupdred :  It  was  pro- 
posed toreiuiurcc  tbeouter  wi.U  by  adding  enough  stone  below  the<lirectrix  toniako 
the  total  quantity  in  it  uuiforuily  125  cubic  le«*t  per  loot,  to  fill  ont  some  pockets 
that  had  formed  in  the  onfer  wall,  and  to  further  rein  force  it  by  a  8ub"i  ncHi-  berm 
of  3  cubic  yards  ol  stone  per  linear  foot  placed  ar(»und  tiie  outer  wall  lioiu  po^t  No.  0 
to  the  nam  direetrix,  32  degiees  below  the  upper  end  of  the  strnctave. 
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Work  was  eOliiiix-iu  iMl  in  November,  bat  on  nrcount  of  riiDiiiii);  ice  iu  the  rirer 
had  to  1)0  HMHUfnided  af  ter  one  har^o,  containing  1  IL'-.S  cubic  yanlK  of  stono,  h.'ul  hccn 
delivered  at  Lao  l)unklie;i<l.  uiul  but  cubic  yards  from  that  load  were  expeiidtMl  iu 
the  snbaqiieouH  berni,  tiie  buhiiiou  being  stored  as  a  reserve  auiiply  on  the  bank. 

Hankheoil  >  (',  groin  rouHlrmtioH. — Anticipating  Himilar  action  above  this  bank- 
head  to  that  at  6  C,  authf»rity  was  given  for  the  construction  of  two  groins,  the  upper 
one  on  a  radial  line  3<)  degreoe  al>ovo  the  new  directrix,  and  tho  lower  one  on  a  radial 
line  paeeinx  through  a  point  70  feet  below, meaoured ou  the  ^oet  circle.  1  heeegroins 
were  t4>  extend  beyond  tho  post  circle  110  feet  niid  to  be  bnilt  np  to  a  grade  of  8  feet 
below  Hfiiixlard  low  water  at  the  bankhead  wall  and  feet  below  at  their  entor 
ends.  It  was  not  until  April  that  work  on  these aroina  was  conunoueed.  Six  gaUiotui 
were  piftoed  in  the  uptier  groin  and  four  In  the  Tower.  After  placing  them  the  high 
etage  of  water  and  awift  onrrent  prevented  a  talk  inTeetigatton  of  the  effect  due  to 
them. 

In  order  to  meet  the  oondittone  of  flow  ae  they  developed  at  this  atmetme  two 

additinnal  jj;i  (>iiiN.  A  and  C,  were  anthori/ed,  tlie  IV  rnirT-  being  in  tho  eddy  above  and 
the  latter  in  thu  eddv  below.  On  .MajUI  the  bank  lunuediutely  above  the  bankhead 
begnn  raving  at  sncti  a  rate  that  the  oonstrnction  of  Ciroin  A  wae  begun  on  the  S2d 
and  completed,  in  n'  enrdani  e  with  the  plrm-^.  eti  the  25tli  f'wenty-fonr  burs  and  tUl 
fascinea,  t  he  latter  4  loet  in  diameter  and  'SO  teot  long,  were  placcMl.  The  action  of 
thie  groin  in  breaking  tip  the  eddy  and  stopping  the  eaving  above  the  bankhead  was 
prompt  and  very  tnarked 

Hankktad  5  pilvhvoork  ej:tensioa. — About  tho  time  of  the  completion  of  groin  A, 
above  referred  to^thaeffecte  of  some  important  changes  in  the  regimen  of  the  reach 
above  began  to  bo  manif.  st.  Tho  flow  thnnigh  tho  right-hand  chute  below  Xew 
Frankfort  predominated  to  eiich  an  extent  that  it  berame  the  main  channel  of  the 
river, and  the  TCsnltant  flow  after  ite  jnnction  with  that  irom  Little  Miaaonri  Bend 
was  mieli  as  to  otirouratro  the  enlargement  of  the  rhjiinel  way  tlown  the  main  left 
bank  of  the  river,  and,  by  cutting  aw.ty  the  gr.  at  middle  bar  above  and  iu  front  of 
Dike  3  throw  the  main  flow  with  less  force  on  the  <like  and  an  increasing  force  on 
the  low  bank  and  bar  below  3  C.  The  latter  receded  trn  ler  tliis  aetion,  but  in  doing 
so  Hut  Up  couditionH  that  caused  a  comparatively  short  erosisiug  over  to  the  lett  Itauk 
lietwaen  4  C  and  5  C,  the  pomt  of  impact  varying  with  stage,  and  notwithstarfding 
the  counteracting  eflfect  of  tiie  liow  down  the  left  bank  above  1  r,  the  attack  on  5  (' 
became  very  severe,  (iroiu  A  settled  and  the  bank  above  the  liankbead  receded 
rapidly,  until  a  large  pocket  with  a  violent  eddy  had  formed  and  a  portion  of  the 
upper  paved  cone  of  the  bankhead,  and  pouibly  some  of  the  outer  wal^ware 
destroyed.    See  accompanying  plate  (Fl.  XI).  ' 

The  conditions  became  ho  alarming  that  in  a  letter  dated  .It iiie  16  you  directed  that 
a  two-row  pile  extension  of  the  post  circle  be  bnilt  as  follows;  The  outer  row  of 
the  two-row  work  to  be  driven  on  an  arc  of  a  eircle  of  1,000  feet  radius,  the  con  tor 
of  which  waia  located  <m  new  directrix  ext<>nded  and  distant  from  the  existing  i»oet 
circle  iMiO  feet.  IJroee  curtains  bnilt  on  radial  lines  40  feet  apart  at  two-row  worlc 
and  extending  t-n  the  bank,  supported  on  einglerowsof  nilea,were  provided — this 
work  to  extend  from  the  point  where  the  l.rKHl-fnot  «  irefe  entered  the  bank  to  a 
short  ditituuce  below  groin  A.  All  piles  were  to  bi*-  driven  as  near  to  baukhe»d 
grades  as  the  stage  of  river  permitted  and  enrtained,  that  portion  left  above  ^rada 
to  be  cut  ntt'  whenever  tho  stage  was  Niieli  that  it  could  be  done. 

Work  in  accordance  with  the  forccoing  was  (^ouimeuced  June  29,  and  at  tho  cloee 
of  the  day's  work  on  June  30  the  following  had  been  acoomplisned :  Twenty- ll-v<e 
piles  had  been  driven  in  the  two  row  worT.  and  11  piles  in  radial  curtains. 

liaukkead  6  C\  levee  work, — A  levee  (iO  feet  long,  containing  lUO  cubic  yarda  of 
earth,  was  built  back  of  this  atmctnre  to  a  height  of  19^  f»et  atmve  standard  low 
Water  to  prevent  a  flow  at  high  stages  of  tlie  river  from  passing  back  of  the  bankhea<l. 

The  cost  of  the  work  at  this  bankhead  is  ebown  in  detail  in  tho  AppeuduL. 
Exhibit  J.  • 

liankbead  4  C. — This  strnetnro  has  not  been  in  the  line  nf  ar'ive  flow,  and  darings 
the  entire  year  has  renniinod  covered  with  natd,  as  it  was  at  the  close  of  the  pre- 
vious year.  The  indications  are  that  it  will  be  soon  nnirovered  by  the  flow  in  the 
chute  whi<  b  fnllrwYs  the  left  bank  above,  and  it  \^  proposed  to  remodel  the  Htruetoxa 
at  such  tiine  m  the  work  can  be  most  advantageously  and  economically  done. 

lianklnad  -J  C— See  aceompanying  plates  (Pis.  X  and  XXV).  TIm  oonstrnction  off 
this  bankhead,  at  the  foot  of  Little  Missouri  Heml.  in  accordance  with  tho  plans 
uam  cumnienceil  on  Uct«d)er  t>  and  practically  comj^ileted  Movember  14.  The  pli^u, 
which  differs  somewhat  tnm  those  previonsly  built,  may  l>6  briefly  dasoribed  a* 
follows: 

The  eenter  of  the  bankla  ad  was  located  ;304  feet  inshore  from  the  1!U  loot  contour 
of  the  bank  and  on  a  line  c:illeii  the  directrix,  which  line  is  about  normal  tM>  tlio 
trend  of  that  contcnir  in  tli.it  Itx  ality.  The  outei  wall  was  Imili  of  two  rows  of 
piles  spaced  10  feet  oeuters  lu  the  row»  and  5  feel  centers  iu  ihe  l>euta.    A  coutixxu* 
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nn«fiinn<^  of  liriish  weighted  witfa  stono  wns  huilt  up  liotw  eon  tho  pilM  from  the 
bottom  nj  tlir  liver  to  i  K'\  ;itioii  of  2  feet  ab«»ve  stiiiKiard  low  water.  A  frnss-tie 
of  Cottonwood  luuiLier  was  spiked  on  tho  upper  side  of  the  pilen  of  each  bent  to  pre- 
vent spreading.  Oiitsid*'  tlicso  piles  a  wall  of  loose  stone  containing  i  cubic  yards 
per  foot  was  provided ;  the  wall,  when  completed,  was  to  be  at  a  unit'urro  heightof  2 
fret  above  Rtandard  low  water.  The  enter  row  of  piling  is  on  tlie  arc  of  a  circle  of 
tiiO  feet  radius  from  the  center  of  the  structure  located  as  above  stated,  all  other 
vork  being  concentric.  The  outer  wall  extends  from  the  bank  above  the  directrix 
to 30 degrees  below  the  latter.  Within  the  limit  of  30  degrees  either  side  of  the 
ilirectrix  the  upper  bank  was  graded  to  a  slope  of  1  on  2  and  paved  with  stone  This 
*ioM  extends  from  an  elevation  of  7  feet  at  its  foot  to  20  feet  above  standard  low 
wtW.  The  npncb  between  the  foot  of  the  elope  and  the  outer  wall  is  to  he  filled  np 
»ith  dt^jiosit  from  river,  by  nx  imsof  several  radial  .screens -wbich  were  built  to  such 

Sdes  that  the  deposit  will  form  a  level  berm  35  feet  wide,  measured  inshore  from 
outer  row  of  piles  in  enter  wal]|  and  another  alopiiig  berm  from  there  S5  feet 
mhr.To  to  the  foot  of  the  1  nn  2  slope.  Thooostof  the  woTk  was ^,464.93, as shown 
io  item  in  Appendix,  Exhibit  K. 
The  follow  ing  work  was  aeeemplislied  in  accordaoee  with  the  above  plan : 

Piles  driven  In  onter  wall   86 

Pil'- driven  in  radial  screens..-.     40 

Cordti  of  brash  expended  in  lilling  in  outer  wuil......  •  169.  Ul 

Stone  expended  in  filling  in  onter  wall  cnbio  yai-da..  804. 85 

Stone ex]»en(led  in  paving  1  on  2 dope  do...*  318. 18 

Stuoe expended  in  outer  wall.  do....  1,703. 18 

Stoae  stored  on  hank  for  snbseqnent  use  if  needed  in  extending  onter  wall 

nj)5tro:\m  ouhic  yards..  600 

imh  excavated  aQ<l  placed  in  till  in  iVont  of  1  uu  2  slope......  do....  2,884 

IV>l«e  expended  In  onrtaining atmetnre .  eorde. .  17. 11 

DiieS  CfiUamagnand  r^ir«.— During  the  sudden  rise  in  the  river,  November  21-23, 

and  in  the  run  of  ice  tliat  followed,  considerable  dmunirc  wns  dnnc  to  llio  cnrtain  of 
tile  (like,  particularly  from  the  thirteenth  bent  out  to  the  end.  From  the  shore  out 
to  bent  No.  23  the  eurtain  was  repaired  where  needed.  From  that  point  to  the  outer 
end  it  was  opened  np^  eo  that  the  effect  on  the  How  woold  be  a  diminiabing  one  from 
the  shore  out. 

On  December  23  there  was  a  general  movement  of  ice  in  tho  reacdk,  and  the  condi- 
tions of  flow  approaching  the  dikf>  were  such  that  the  structure  was  exposed  to  the 
fell  force  of  it.  I  he  channel  way  be.v  ond  boiti;;  restrict<)d,  little  ice  parsed  that  way 
nntil  iht*  entire  bend  above  the  structure  had  been  gorged,  forming  a  field  that 
extended  from  tho  shore  bar  at  the  head  of  the  bonil  to  the  onter  end  of  tlie  dike. 
Is  misting  this  attack  the  dike  was  damaged  somewhat.  The  piles  in  botit.s  15  to 
1^^  Were  broken,  but  not  carried  away;  from  bent  19  to  25  they  were  forced  down 
oat  of  line,  but  not  broken.  See  acoompanying  photographic  view  (PI.  XXII). 
Meaiorse  were  at  once  taken  to  reenforce  the  dike,  and  between  December  24  and  31 
fbe  following  was  accomplished:  A  single  row  of  jdles  10  feet  below  the  lower  row 
ia  the  dike  and  spaced  10  £eet  apart  was  driven  from  bent  No.  2,  at  the  shore,  to  bent 
11.  This  reenforoe  work  was  connected  by  the  nsnal  bracing  to  the  dike,  mak- 
inethat  portion  of  it  a  five-mw  strnrtnre. 

tiomediately  below  each  of  the  broken  beots—lS  to  18,  inclusive — a  duster  of  tliree 
VQw  were  driven  and  braced  to  the  pilee  in  the  dike. 

The  cost  of  these  repairs  waa  $2rM.28. 

Hae  foiuiation  of  the  ioe  gorge  above  the  dike  resulted  in  the  enlargement  of  the 
water  wav  beyond  its  stream  end  and  ineldentally  relieved  the  sf  tnation  at  the  dike, 

a«twp-)i  ,1^  in  \\  iihf)itcs  Rend.  With  a  vicwof  stopping  further  1— >  t>>  tho  dike  from 
'^oiir  at  lUi  outer  end,  208.73  cubic  yards  of  stoiie  were  expended  there  on  May  10 
»nd  11. 

f'tiHihrifJijc  fimiJ  rrrriment,  niaititevanef  and  rfpair. — With  a  view  of  stopping  further 
W  of  this  revetment  at  its  lower  end,  due  to  the  violent  eddy  that  existed  there, 
foQ  authorized  work  as  follows:  Two-row  pile  work,  spaced  10  feet  each  way, 
*nd  driven  so  tliat  the  outer  row  would  lie  on  the  arc  of  a  circle  350  feet  radius  that 
*a«  tangent  to  the  curve  of  the  nliore  line  of  the  revetted  bank  above ;  the  pile  work 
^l>e  braced  and  screened  and  provided  against  scour  with  ample  foot  mat;  two 
'a<lia]  eurtaiiis  to  extend  from  tlu»  [)ilti  work  to  the  hank  were  provided  to  cause;  the 
pocket  to  till  up;  the  pile  work  to  join  the  revetment  at  tiio  :>  loot  contour,  an<l  at 
that  point  tlie  old  bank  to  be  degraded  to  an  easj  approach  to  the  work  below. 
Work  in  accordanea  with  those  plana  was  commenced  Ootober  29  and  completed 
sovember  20. 

The  following  is  a  statement  of  what  was  done:  Beveiity-aiz  piles  in  all  weta 
*WTeij;  375  linear  feet,  or  Is,;? JO  square  feet  of  mattress  were  woven  and  sunk, 
*<peiiaing  102.G5  cnbio  yards  of  stoue;  0^  linear  feett>f  curtaining  was  attached, 
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;ni<l  I  he?  n|>|»or  hank  at  l  lio  lowiT  oiid  of  l  h(>  rovetiiieiiti  was  iiiu-overefl  by  tli«  r«?nioval 
uf  UO  oiibiu  yardii  of  atone,  graded  down  to  an  emty  slope,  aod  repavedi  Tbe  cost  of 
the  work  was  $1,150.55,  an  shown  in  Item  in  Appendix.  Exhibit  L. 

Duriiij^  tlie  inontlt  of  Man  li  it  was  liisiovored  tlmt  a  pieco  of  the  woven  luuttress 
tliut  had  bo<*n  plat  ed  ou  the  banii  immediately  above  the  pile  work  had  rolled  np 
and  was  somewhat  torn  dnrinj?  the  rises  which  attended  the  bronkin^  up  of  ice  in 
tbe  river.  Tlit^  iiiatdesa  was  atraicchtcnod  and  li<M\  ily  ballastcil,  :?55.;->7  i-nbie  yards 
of  Htone  being  used.  At  two  places  on  the  revetment  above,  where  the  tipper 
hftnk  was  bare  and  the  mattress  had  been  cut  thronj^h  by  tbe  ice,  repaits  were  xnade 
requiring:  tbe  exiH-ndittire  of  2or).r>8  cnMe  jMrds  of  atone. 

The  cobt  of  this  work  was  $752.32. 

Abatit  hefow  IHke  S  CT.'^The  object  in  view  In  bnildinur  this  line  of  abatis  is  to 

cauRe  and  niaintnin  -t  lii  jli  '■rowsin^'-  into  A\'ilboit<'rt  T?('nil.  It  wns  dosirod  that  the 
tips  of  tlie  screen  polc.H  should  extend  to  an  eievutiou  of  uboat  2  feet  above  standard 
low  water,  and  t  he  depths  were  so  great  that  in  order  to  accomnlisb  this  it  wm 
n»c«s8ary  to  mnhr  the  framework  of  sawed  stuff'  sonunvlial  hnmr  tnan  the  standard 
si/.e  ordinarily  jujed.  The  frame  w.ik  ^iven  the  form  of  an  isosceles  triangle,  tbe  two 
e<|ual  sideM  hein>;  14  feet  long  between  centers  of  bolts  and  the  other  12  feet,  so  that 
1(!  :iiid  11  foot  stntT*  wn^n<^i  i].  In  position  the  frameset  Op  On  one  of  its  longerstdeny 
giving  a  heii^bt  of  abuut  K)  ieet  to  tbe  top  waling. 

Work  on  this  structure  w  aH  <  ommonced  .June  23.  Twenty-two  piles  were  driven 
for  anrlioraiif  fiTul  one  seftion  of  .ihatis  Tt'M  feet  in  length  and  from  10  to  20  ft*et  in 
heiuht  was  <-unMtruete<I  and  pla»  e«l  near  tbe  ediore.  l  ive  fascine!^  were  made  and 
Bunlc  between  thissectiou  and  the  shore  to  get  a  good  bank  connection.  On  the28th 
all  anchor  piles,  except  tbe  three  nearest  tlie  shore  and  one  other  200  feet  out,  were 
broken  down  heavy  runutug  drift.  Uu  account  of  the  didiculties  of  constrao- 
tion  under  such  conditions,  work  was  suspended  ou  the  29th. 

The  cost  of  this  work  is  shown  in  the  Appendix,  Exhibit  M. 

SOOBKPOBT  BBACB. 

liankhead  1  D,  rrtnodding  and  extending. — See  accompanying  map  (PI.  III).  Betw  een 
th»'  dates  of  Oetober  8  and  Noventber  3  this  structure  was  remodeled  in  accordance 
with  instructions  contained  in  your  letter  of  8eptomher  IB  and  the  plans  which 
accompanied  it.  8ec  accompanying  drawing  (PI.  XIV)  and  photographic  view 
O'l.  X\X\').  A  pbotofi;rapbic  vi«?w  (PI.  XXXI V)  shows  the  structure  as  it  was  in 
August  before  remodeling.  The  plan  of  remodeling  was  similar  to  that  of  the  bank- 
hend  3  A,  except  that  the  enter  wall  was  extended  upstream  to  a  junction  with  tlie 
bank  on  an  earth  till  protected  by  4  oabio  jaids  of  stone  per  linear  liM>t. 

The  following  work  waa  done : 

The  outer  wall  was  eat  down  to  grade  and  the  stone  thus  aoqnired,  1,32B  onbie 
yards,  was  thrown  on  the  onter  face;  5,039.7  cnhie  yards  of  earth  excavate«l  and  ns.d 
in  developing  new  slopes;  284.3  cubic  yards  of  Hioue  were  expended  iu  filling  out 
the  enter  wall  to  150  feet  per  linear  foot  and  extendinj^  it  npstrenm  80  feet  to  con- 
nect with  the  main  bank;  887.6  cubic  yards  of  stoae  were  exy>ended  in  pavin;.  tIj.^ 
new  berm  and  slope;  273.4  cubic  yards  of  atone  were  stored  at  tbe  structure  lor 
fntnre  use. 

Hankhead  1  D.  eifens'on  and  repair. — Tbe  bnnkhead  stood  very  well  nntil  theoarly^ 
part  of  .June.  On  the  12tb  of  that  mouth  advice  was  received  to  the  oil'ect  that » 
part  of  the  strnctnre  bad  gone  into  the  river.  In  a  letter  dated  .Inne  14  yon  directed 

a  pile-work  extension  to  be  hnilt  at  once,  and  transmitted  pl'irr^  tnr  same.  The  jtVins 
prcjvided  for  two-row  pile  work  with  10-foot  spacing;  the  outer  n)w  driven  on  the 
arc  of  a  circle  of  1,000  feet  radins,  the  center  of  which  is  on  radial  No.  9  extended 

and  1,000  feet  from  the  pest  circle.  Cross  curtains  extending  from  the  two*rov 
w»»rk  to  tbe  bank,  and  an])portod  on  single  rows  of  piles  space<l  10  feet,  were  to  be 
built  on  rndials  40  feet  apart  at  the  outer  endM.  All  piles  were  to  be  driven  and 
braces  and  rurtains  atta<  ht  d  as  close  to  (he  bankhead  grades  a.s  the  stage  of  river 
would  permit,  to  be  finiilly  out  to  gru<le  whenever  the  river  sliall  reach  such  a  stage 
that  the  work  may  be  done. 

Plant  and  material'?  w^ore  assembled  as  quickly  as  possible,  and  driving  conuneuced 
on  the  25th  of  .June.  Four  days  later  you  vinitod  tbe  work  and  directed  that  the 
two-row  work  in  the  outer  wall  exteuHion  be  stopped  at  the  bent  next  below  tiie 
second  radial  curtain,  and  that  in8t<  ad  of  the  two  h^wor  radial  l  urtains  a  two-row 
dike  be  built  out  to  the  inner  line  of  th(^  l)erm  prudiiced  on  a  radi:il  midway  between 
them,  to  be  provided  with  a  foot  mat  '20  feet  wide.  S(;e  aceompanying  plate  (PI. 
XIV).  At  the  close  of  the  ilay's  work  on  .Inne  f?0  tl)e  statu?;  was  follows:  Sixtci^n 
bents  of  two-row  work  ou  the  l,OtK)-foot  curve  liad  b«  .  u  <  uuipleted  excepting  tb© 
curtains.  The  upstream  end  of  tbe  two-row  work  is  22  .57'  above  radial  No.  9,  and 
it  is  151  feet  long;  the  piles  in  th^  two  radial  cnrtains  had  been  driven  and  brace*!, 
but  the  curtain  poles  had  not  been  attached.   The  upper  one  is  125  feet  long,  has  11 
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piles  in  it,  and  is  on  a  radial  of  thf  l.OOO-foot  cirt  lo,  17^  46'  above  radial  No.  9;  the 
other  one  is  147  feet  long,  has  14  piluti  in  it,  and  is  t>u  u  ludial  14^  55'  above  radial  9j 
12  beuts  or  115  lin«ur  feet  of  two-row  work  bad  been  completed  excepting  the  car^ 
tain.  The  oetiter  line  of  this  work  »  oa  axadial  of  the  l|000-ioot  oitole^  liP  40'  above 
nuiial  9. 

The  extent  to  wUoh  thA  bank  bad  leoeded  daring  the  attack  and  the  damage  done  • 
to  the  8triicture  are  ebown  on  tlu'  npcompanyiu«;  plate  (PI.  XIV).  The  conditions  of 
dowpotit  the  bankhead,  us  iiulicati-d  by  iloat  patbt)  and  velocities,  with  cross  sections 
of  riveti  are  shown  on  the  accompanying  map  (PI.  III). 

llMMwt  of  this  workto  JoAdSO  waa  «3»moarM8howiiiiitli»  Appendix,  ExhibitN. 

HUH'IlHiPATiM  BRACH* 
(flee  ■ooampsny  ing  map  ( PI.  TV) .] 

AbattU  oonalructUm. — copy  of  the  approved  project  of  iSuptembor  22,  for  the 
openditore  of  $10,000  aUoHed  Ibr  work  near  HnntBdale,  Mo.,  was  received  with 
vour  letter  of  September  2*j.  The  proJ<  «  t  provided  for  the  cousti  in  tioa  of  two 
mies  of  alwttiB  (shown  on  the  map,  A  and  it),  aggregating  700  linear  feet,  of  a  total 
Mtlmated  exptoee  of  |2,400.  The  balance  of  the  allotinent,  $7,600,  wae  to  be  held 
in  refi(  rvo. 

The  two  lines  of  abattis  were  bnilt  between  the  daten  of  December  8  and  30.  The 
Qjpper  one  Ih  215  feet  long  and  the  lower  one  473  feet.  The  cost  of  the  work  was 
)el5.83,  or  ??1.186  per  linear  foot,  as  shown  in  detail  in  the  Appmulix,  Exhibit  O. 
A  photographic  v^ew  (PI.  XXIV)  of  the  construction  party  at  work  on  abattis 
iccompaniea. 

All  that  was  expfcted  has  been  arcomp!isbe4  by  tho  aliatti.s.  The  depression  in 
the  bar  near  the  tibore  end  hii&  been  tilled  and  a  shore  bar  raided  to  a  geoeral  level 
ihet  aveirag<'8  cIohc  to  12  feet  above  standard  low  water  and  eborde  the  bend  on  or 
Dt  artho  proit  r  t  line.  The  situation  an  it  whh  wIh  u  the  last  Bnrrey  WAS  made,  June 
1  to  4,  is  shown  on  the  acconipauying  mup  ^tl.  I V  >. 

HOWABD0  BBKD  BBAGB. 

Bankluad  4  F. — Work  on  this  strncture  consisted  in  fairing  ont  the  enter  wall 
Wtween  radiuls  Nos.  13  and  31  with  100  cubic  yards  of  stone;  reeuforcing  the  outer 
Wall  from  tlu;  directrix  to  radial  No.  40  with  75  cubic  yards  of  stone,  necessary  to 
bring  it  to  a  uniform  section  of  125  cubic  feet  per  linear  foot;  stnriii|^  455  cubic 
yards  of  stone  at  the  strncture  for  Nubsoquent  use,  and  in  leveling  the  pile  of  waste 
«arth  with  .slip  scrapers,  requiring  the  handling  of  1,400  cubic  yards.  This  work 
was  begnn  October  24  and  eompieted  Noremwr  3.  The  total  oost,  «•  shown  in 
Exhibit  P,  was  $395.37. 

Bankhead  5  F. — ^Work  on  this  structure  consisted  in  repairing  the  berm  inside  the 
post  circle  between  radials  Nos.  54  and  61  with  an  expenditure  of  74. 8J  (  uhic  yards 

stone,  in  reenforcing  the  enter  wall  to  the  fuU  seotiou  of  125  cubic  feet  per  linear 
foot  from  the  directrix  down  to  radial  No.  61  with  an  expenditure  of  580.20  cubic 
y&rds  of  8tom',  in  fairing  out  the  oiitor  wall  between  radials  Xos.  3"  and  40  w  ith 
eabic  yards  of  stone,  in  storing  1PJ.30  cubic  yards  of  stone  upon  the  bank  at  the 
•tntetnre  for  snbseqnent  nse,  and  in  leveling  with  slip  sorapere  the  pile  of  waste 
e.nrth  that  had  bf « n  left  upon  the  bank  doling  the previons  season's  work, zeqniiing 
the  handling  of  1,650  cubic  yards. 

This  work  was  begnn  September  19  and  eompieted  October  22.  The  total  cost,  as 
ihown  in  Exhibit  P,  was  $1,059.19. 

Bankhead  6  F,  reautdeling  and  extenaion. — The  work  of  remodeling  this  structure  was 
.  commeneed  September  25  and  completed  November  17,  after  ha^nir  been  snspended 
lietween  the  dates  of  October  22  and  November  7,  on  acoount  of  nigh  water.  The 
pians  were  practically  the  same  as  for  bankhead  3  A,  except  that  the  outer  wall  was 
•attended  npstream  90  feet  by  an  earth  filling  proteetod  by  an  ezpenditare  of  4  cubio 
yards  of  stone  per  linear  font.  Two  i)h()t()graphio  views  accompany  (Pis.  XXXVI 
uid  XXXYII),  the  former  showing  the  bankhead  before,  the  latter  aftt^r  renio<lel 
isg.  A  plan  of  the  bankhead  (PI.  XY)  also  accompanies,  showing  the  structure  as 
remodeled  uii  l  nl!  nt  ri.f*  other  work  done  at  a nd. near  the etmotnre  during  the  fisoal 
year,  as  well  ao  the  uropo.se<i  extension  upstream. 

In  exoaTating  for  the  new  berm  lai^  quantities  of  driftwood  embedded  in  the  bank 
wsresneonntered  and  an  bydranlie  grader  was  substituted  foi  plow  and  scrapers 
with  very  satisfoctory  results.  Uynamite  was  also  used  to  break  or  loosen  the  drift- 
wood. In  making  the  earth  fill  for  the  upstream  exteuHion  of  the  outer  wall  the 
kydraulio  jet  was  used,  and  to  prevent  the  swift  current  of  the  river  from  w  ashiug 
Away  the  earth  thus  degraded,  a  woven  mattress  25  teet  wide  was  suspended  on  edge 
■J  a  row  of  poets  driven  on  the  360>foot  oiide.  The  nsnal  quantity  of  stone— 4 
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rnbic  ynrds  per  linenr  foot — was  then  placed  against  the  luattreBs.  The  jet  was-also 
ube*i  to  ;^.io<l  ndvnntuue  in  dcgradiug  the  stone  in  the  uiit«r  wall,  by  washing  ontthe 
mud  and  kuiuI  which  had  lillod  the  voids.  The  earth  till  back  of  this  extension  wna 
bnilt  np  to  the  same  grade  as  the  paved  berm — viz,  2  feet  above  atandard  low  water 
on  the  post  circle— sloping  up  to  6  feet  above,  50  feet  back.  It  was  not  paved. 
Thid  following  is  a  ■tatsment  of  work  done: 

Earth  removed  liy  p;i  a(lor: 

Making'  fill  liack  of  90-foot  extension  cubic  jrards..  1,856 

I>egrn(liii<;  (>ri<,nual  stmctore  from  raditU  0  to  88  do....  7, 072 

Earth  removed  by  teams  and  slip  Rci  api  rs: 

Removed  earth  at  lower  eud  of  slopiug  berm...  .........do....  300 

Fonning  nnpayed  slope  betwe«i  ndiau  26  and  49  do....  1»  250 

^VastillJ;  old  carfli  pilod  back  of  structure  do....  700 

Earth  removed  hy  laborers  cleaning  berm  outside  of  poet  oirole....do....  185 

Total  amonnt  of  earth  removed  In  remodeling  this  struotnre.do        1 1 ,  ^02 


PftYlng  Ifsnn  and  1  on  2  slope : 

Area  ]  .i\  i  il  sqnare  yards..  27, 106 

Stone  ttxutudeil  cubic  yards. .    1, 004 

Stone  expended  In  otiter  wall  90-lbot  extension  np^stream  do....  360 

Stone  expended  in  outor  wnll  in  f  wt  t^i  radialsO  and  44....  ....do...*      749.  81 

Stone  stored  at  structure  for  uubsequent  use  do....  1441 

Of  the  amount  of  Stone  abore  expended,  1,115*70  oubio  yards  were  aoqnired  from 

the  old  Ktrueturo. 

The  cost  of  this  work,  as  shown  in  Exhibit  Q,  was  $11,418.19. 

Bankhead  6  h\  groined  and  abatis  construction. — This  bankhea^l,  located  at  the  foot  of 
Howards  Bend,  Ih  5,575  feet  measured  on  the  shore  line  that  existed  at  the  time  it  was 
projtx  tei!,  below  bankhead  5  F,  »iud  tlicro  waa  iio  iutrrvoiiiufj  work  for  the  protcr- 
tiou  of  the  bank.  Ou  this  account  and  the  fact  that  the  b&akhead  was  not  properly 
oriented  the  stmotore  was  tradnly  exposed.  Early  in  Maroh  there  wtire  inoicatlons 
of  trouble  and  in  Aiir  il  you  directed  the  con'^tnu  tion  of  two  {groins,  Xoh.  1  and  2,  at 
this  bankhead,  located  respectively  ou  radial  2  and  on  a  line  iiarullel  to  radial  2  from 
post  No.  9.  A  party  was  at  once  organised  and  engaged  in  getting  ont  the  neoes> 
sary  materials  with  which  to  consti urt  i?:ibions  to  be  used  in  building  these  groins. 
Work  .was  begim  on  the  17th  of  that  month,  and  the  first  gabion  was  placed  in  groin 
No.  2  the  next  day. 

On  account  ol  high  water  mid  heavy  runs  of  drift  the  ])laring  of  gabions  in  the 
groius  had  to  be  suspended  ou  the  2lBt,  but  the  construction  of  them  continued.  An 
effort  was  made  to  resume  work  on  the  26th,  bat  it  wsa  next  day  before  plant  could 

beheld  in  position  Ions  enonfjh  to  lannch  thmi. 

During  the  rising  stage  oi  the  April  Hood,  which  crested  on  this  reach  ou  the  20th, 
the  caving  of  the  bank  Between  bankheads  5  1-'  and  6  F  was  very  active,  particularly 

so  ill  t  Me  lower  portion.  From  about  the  half  way  point  the  reef  followed  very  closely 
thu  leceding  bank,  and  for  a  time  it  seemed  as  though  the  bankhead  would  be  out- 
flanked and  destroyed.  A  great  shoulder  developed  in  the  shore  line  immediately 
above,  the  paved  slope  of  the  upper  cono  of  the  strurttire  was  destroyed  as  far  down 
as  radial  No.  9,  tlie  outer  wall  above  railial  No.  0  degraded  to  a  greater  or  less  oxtouty 
and  the  paved  berm  nbove  radial  NOb9Iowered  by  scour  from  2  to  10  feet.  See  accom- 
pany iiiir  plate  (Pl.XV).- 

On  account  of  these  developineiues  you  directed  the  cunmruction  of  two  additional 
groins,  A  and  B,  on  radials  Nos.  5  and  15  respectively,  above  radial  No,  0.  The  former 
of  these  groins  wnf>  to  extend  from  the  main  bank  to  the  outer  wall,  its  top  surface 
confonniiig  in  pioiik  to  that  of  the  bankhead  prodnepd.  Groin  B  was  to  be  built  - 
like  groin  A^  but  to  extend  140  feet  beyond  the  35<*  Tool  circle  of  the  bankhead,  tlie 
grade  of  this  portion  sloping  from  2  fr(^t  above  standard  low  w.iti  r  on  this  circle 
to  20  feet  below  at  the  outer  end.  Facli  of  these  groius  was  built  in  acoordauce 
with  the  plans. 

Work  on  Hroin  No.  1  was  commenced  April  30  and  conii)]eted  May  S.  There  were 
expended  in  the  construction  7  gabions,  10^  feet  in  diameter,  30  feet  lung:  Sgabione, 
10^  feet  in  diameter,  20  feet  long,  and  9  burrs.  Inside  of  post  oirele  the  grade  of 
this  groin  is  2  feet  above  standard  low  water. 

The  construction  of  Groiu  No.  2  was  commenced  April  18  and  completed  May  4. 
i  J^'ht  gabions  10k  feet  in  diameter,  SO  ^t  long,  and  8  gabions  10^  feet  in  diameter, 
20  feet  long,  were  used. 

Work  on  Groin  A  was  begun  April  22  and  completed  May  6.  Eight  burrs.  94  fas- 
cines,  UN  (  raging;  '^1  fo  t  In  (lianiot<T,  20  fuet  long:  "0  COrds  of  bnUUI  tal  bunoles  Mkd 

11  onbic  yards  of  aton^  were  used  in  its  cousiructiou. 
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Qroia  li  was  cumuiencod  A]>ril  28  iui<l  complvted  May  21.  Two  ^abioDs,  10^  feet  in 
diMieter,  90  feet  long;  7  gabions,  10^  feet  in  diametor,  20 feet  lou^;  90  eocklebnn, 
191  fasciu^,  avei-agiu;;  3i  fi  et  in  diameter,  20  feet  long ;  49  eordsof  urii^ in  bundleSi 
•d4  10  cubic  yards  of  stone  were  used  iu  its  coDStructiou. 

Id  addidmi  to  ibe  above  groins  «  abort  groin  or  spiir  was  bnitt  on  Radial  No.  6  from 
the  bank  to  tbf  l)ase  of  the  iijjper  ciuio,  bavins,'  tlw  Kiiiiu'  lines  in  cv'o^it*  section  as  the 
bttukhead.  And  wiUi  a  view  ot  causing  a  Irll  between  Grpius  Isna.  1  and  2,  or  develop- 
inf  the  cause  of  fisilare  to  fill,  a  connecting  groin  was  bailt  between  Nos.  1  and  3, 
(li-t  uiT  125  ff-et  from  tho  po«t  circle. 

i  be  furmer  was  begun  on  May  11  and  completed  ou  the  15th  of  that  month.  There 
veia  naed  in  its  construction  25  fascines,  averaging  3f  feet  in  diameteri  20  feet  long, 
tscetber  with  14  cords  of  bni»h  and  21  cubic  yards  of  Htoix-. 

The  connecting  groin  was  cummeuced  and  completed  on  May  25,  expending  one 
Hfibion  lOi  feet  in  diameter^  90  feet  long,  and  10  burrs. 

The  efT'crt  of  these  groins  on  the  flow  at  the  hanklK  rid  wafl  marked.  The  eddy  in 
the  biglit  iibuvo  the  baukhead  and  the  great  eddy  iu  front  of  it,  both  of  which 
were  violent  during  tbe  flood,  were  qniokly  quieted  down  and  fuialiy  became  exceed- 
ingly luild,  but  because  these  phenomena  attetidnd  a  falling;  rivor  it  was  thought 


proponed  pile  work  extension  of  the  bankhead  opatream,  uroin  C  and  the  abort  line 

of  abatiH  above  it  were  projected. 

The  abatis  was  located  at  a  point  on  the  rig^t  bank  600  feet  above  the  shore  end 
of  Groin  If  was  built  in  tbroc  sections,  ag;ir««gating  IH"  fed  in  length  ou  a  line 
making  an  angle  of  about  bO  degicea  with  the  trend  of  the  «horc  above  it.  The 
grade  of  the  tops  of  the  poles  slope  from  15  feet  above  standard  low  water  at  the 
shore  to  2  feet  above  at  the  outer  end.  The  work  waa  commenced  June  6  and  com- 
pleted .Juue  10. 

The  center  line  of  Groin  C  is  radial  to  a  1,000-foot  circle  which  is  tangent  to  the  post 
circle  at  Bankhead  Radial  No.  6,  and  make8  an  angle  of  23  degrees  apHtream  from 
Ka<lial  No.  6.  The  groin  was  to  he  built  on  a  woven  foot  mattress  and  to  extend 
fruiu  the  shore  270  feet  into  the  stream.  Tbe  construction  of  the  groin  was  ooiu- 
menced  immediately  after  the  completiou  of  the  abatis,  and  completed  in  accord- 
toee  with  the  plans  .Tnne  17.  The  foot  mattj^ss,  90  feet  wide  and  280  feet  long,  was 
placed  that  its  n{)strcam  cdi^e  was  30  feet  ab(»ve  center  line  of  the  groin.  Afl^-r  tlie 
mattress  was  sunk,  81  burrs  and  7  gabionSy  10^  feet  in  diameter,  30  feet  long,  wore 
placed,  bnilding  the  groin  up  to  grade. 

A  8in;^le  row  curtain.  K)ij)poi  ted  ujion  piles  spaced  10  fret  ai>art,  was  bniU  on  the 
d22-foot  circle  of  the  proposed  extension  to  the  bankhead,  exteudiug  irotu  the  right 
bulk  123  feet  down  to  a  point  15  feet  aboTo  the  center  line  of  Groin  C,  and  thence 
inshore  ."O  feet  to  a  connection  wl'.h  th  bank  ou  a  line  jiarallel  to  tlie  <  ontrr  line  of 
the  groin.  The  elevation  of  the  top  of  this  curtain  is  20  feet  above  standard  low 
water. 

Bankhead  6  F,  repairs. — The  old  pile  of  waste  earth  on  tbr  bankhead  front  w  as 
degraded  with  slip  scrapers  to  the  general  elevation  of  th»  bank  above  the  struc-  . 
tan— %  feet  abore  standard  low  water— requiring  the  removal  of  6SM  enbie  yards  of 

eartli.  'Vh\^  rriateri  d  v  n  luili  '  !  as  far  as  possibb*  in  restoring  the  upper  cone 
immediately  above  and  below  <irom  A.  The  upper  cone  from  iiadial  No.  6  to  Uadial 
No.  9,  which  WM  deetroyed  dnrin^  the  April  rise,  was  restored  with  earth  and 
repavi-d  Thf>  upper  eone,  fVmn  Hadial  No  n  t  o  Radial  \o.  38,  was  graded  ont  from  top 
of  paved  slope— elevation  19j^ieet  above  BtauUard  low  water — to  top  of  the  bank,  and 
Mcnbie  yaraa  of  spa  wis  were  expended  in  covering  5,200  square  feet  of  paving  on 
Dpppr  coiif  iM't'Vf^f  ti  the  elevations  of  10  feet  and  11*  f   t  al)ove  standard  low  water. 

The  cost  ot  this  work  is  sliown  in  detail  in  the  Ai)pendix,  Exhibit  Q. 

For  the  greater  part  of  the  year  the  main  flow  of  the  river  has  entered  Howards 
Beud  at  its  head  above  Bankhead  4  F,  ami  inm  d  that  Htrnrttire  and  Bankhead  5  F 
in  s  direction  so  nearly  parallel  to  the  shore  that  there  wa»  little  disturbance  caused 
tobankheadsor  bank.  There  has  been  an  apparent  t«  iidency  to  increase  in  the  rel- 
ative volnrae  of  di«(liarge  to  the  north  of  fatfish  Islund.  The  head  of  the  island 
caved  rapidly  duriug  the  long  April  flood,  and  continued  to  cut  during  tlie  lower 
otage  that  iaterrened  between  the  April  and  June  rises.  The  hist  survey,  of  June  27 
to  28  (see  accompanying  map,  P!  «)iows  the  head  to  have  moved  downstteatn  020 
feet  since  the  aiirvey  of  February  22.  Discharge  observations,  roughly  taken  June 
3,  indicated  that  approximately  35  per  cent  of  thoTolameof  flow  paaaed  to  the  north 
of  the  island,  and  of  the  remaininc:  p»>r  cwit,  as  much  ns  50  per  rent  passed 
between  the  island  and  the  bar  in  ii.»nL  of  the  bankhead.  Mr.  Turner,  who  made 
the  survey  of  June  27-28,  stage  10,90  above  standard  low  water,  rejiorts  a  very  mild 
flow  pant  the  Bankhc.id  6  F,  and  aewiA  onrrent  bejrond  the  oppoatte  bar— between 
the  bar  aud  the  island. 
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Swetmmt. — See  accompanyini;^  map  (PI.  VI)  and  two  pLnt^if^r.ijihir  virws  (Pis. 
XLVIII  and  XLIX).  In  compliauoe  with  inHtructiouii  I  preuured  and  hubiuitted, 
under  date  of  July  213,  m  project  for  the  eKpenditnre  of  the  allotiiientt  of  $45,000  for 
til  is  work  liy  tlio  ctnistrnctJou  in  Pelican  Beud  of  6,330  linear  foet  of  revetment,  the 
upper  eud  of  tlio  work  to  be  at  a  point  that  ooncHpoudt*  to  point  marked  A  on  the 
map.  In  a  letter  dated  Angnst  15  yon  transmitted  a  blue  print  of  the  map,  whioh 
accompanied  my  project  above  referret!  to,  Mliu\vin<;  location  of  apperendof  appiOTOd 
work  at  point  1,000  feet  lower  down,  bIiowu  on  ttie  map  at  A. 

Work  woH  commenced  August  15,  and  when  finally  HUHitended  in  Decemher  8, 6,450 
linear  fo  tof  continuouH  revetment  hod  been  completed  in  accordance  with  standard 
epeciticatiouB,  except  that  the  spawliug  of  5,72!)  linear  feet  of  the  upper-bauk  pave- 
ment had  been  omitted.  The  coat  of  thif«  work  waK  ^r2! 51  or  $4.57-|-  per  linear 
foot,  as  shown  in  detail  in  the  Appendix,  Kxhibit  H.  Tii<  ;  inn'  of  completion  n?  th© 
work  waa  delayed  and  its  cost  greatly  increaaed  by  the  irnlure  of  the  dtom;  i-ou- 
traotor  to  niakedeliv(»riea  commensurate  with  the  retiuirements.  The  estimated  cost 
of  eovcriiif^  with  sptiwls  the  Ijulfiiire  of  the  Tipper  bank  work  is  !|>l,K"vn.  which,  added 
to  the  coHt  of  work  as  shown  above,  would  make  the  avcra>;e  cosL  ot  revetment 
$1.S7 —  per  linear  foot.  In  Ik  letter  dated  June  14  yoa  notified  me  of  the  approval  by 
the  Chief  of  Kti^fiueers  of  your  project  for  the  expenditure  of  ;rlOO,0(>0  for  work  at 
Pulicaii  ItcuiL,  approjiriated  iu  the  urj^ency  ilulicioucy  bill  of  January  5, 1899.  After 
providing  au  ittm  of  $ IL'.DOO  for  the  construction  of  some  new  barges  at  the  (Ja^i  o- 
nade  boat  yard  and  $8,0G0  for  general  office  and  traveling  expenses,  !?80,000  are  to  be 
expended  iu  extending  the  rovotmeut  1,000  feet  upstream  Irom  the  existing  levet- 
ment,  and  as  far  downstream  from  the  end  of  the  exkstini;  revetment  as  tlie  funds 
will  permit.  Altogether  it  is  expected  to  bnild  l^om  9,O0U  to  10,000  feet  of  revet- 
men  t. 

Preliminary  measures  in  th©  way  of  jireparation  of  floating  plant,  locating  and 
contracting  for  re<iuisite  brush  on  stump  have  been  made,  and  au  effort  is  ixdug 
made  to  secure  a  suitable  <|narry  from  which  to  procure  by  hired  labor  the  stone 
ballaMt  that  will  be  requirt-d.  In  tliis  way  it  is  hoped  to  avoid  a  lepetition  of  the 
troubles  and  delays  experienced  last  year  with  contractors. 

It  is  proposed  to  oommenoe  the  new  work  m  Boon  ae  the  ilTor  fiidli  to  n  auitftble 
working  atage. 

PROOmOMO  CONSTRUCTION  lfaTBBtAl.8. 

^f<m«.— During  the  year  7,'JG6  cubic  yurdft  of  stone  were  procured  by  hired  labor. 

Of  this  a!!io!itit.  1,282  cubic  yards  were  procured  on  Little  Blue  Kea<^li;  77  enbic 
yards  fur  work  at  Huut«dale;  2,637  cubic  yards  for  repairing  and  remodeling  bauk- 
neada  in  Howards  Bend,  and  70  cubic  yards  for  Pelican  Bend  revetment.  There 
were  acquired  by  pnrcliase  iu  opr<n  market  on  (on  <layK' proposals  23,017.43  ctiltic 
yards  of  stone.  This  amount  was  distributed  amoug  tli©  didexeut  reaches  in  quan- 
tities as  follows : 

Miami  Reach: 

1,343.31  cubic  >  ardB,  at  <H  cents,  delivered  by  contractors,  Matt  &,  Boberts,  on 

barges  near  Miatui,  Mo. 
QlsBgow  i  tea  eh: 

7,601.82  cubic  yards,  at  89  cents,  delivered  by  contractors,  Matt  &  Koberts,  on 
barges  near  New  Frankfort,  Mo. 
Bocbeport  Reach : 

1,445.04  cubic  yards,  at  $1,  delivered  by  contractor,  J.  W.  Thompson,  by  wagon 

at  point  of  expenditure. 
Pslican  Hend  ikcach: 

5,570. 3<S  cubic  yards,  at  69  cents,  delivered  by  contractor,  J.  W.  Thompson,  on 

bar>;es  at  Musics  Ferry. 
4,6:!'.'. 30  cubic  yards,  at  76  cents,  delivered  by  St.  Louis,  Keokuk  Mid  North* 

western  Kail  way  Company  on  cars  at  Texas  Junction,  Mo. 
3,164.81  cubic  yards,  at  06  cents,  delivered  by  St.  Louis,  Keokuk  and  North> 

western  Railway  Company  on  cars  at  Texas  Jum  tioUj  ilo. 
19.44  cubic  yards  (spawk),  at  73  cents,  delivered  by  St.  Louis,  Keokuk  and 

yorthwestera  Railway  Cmnpany  on  ears  at  Texas  «lunetton,  Mo. 
133.33  cubic  yards  (spawlH),  at  til  eent.s,  delivered  by  St.  Louis,  Keoknk  ftnd 

Northwestern  Railway  Company  on  ears  at  I'exus  Junction,  Mo. 

In  asking  for  proposaU)  for  stone  this  year,  it  was  provided  that  measurements  by 
displacement  should  govern  instead  of  snperfioial  measurements  as  heretofore ;  2,500 
pounds  was  a.s.sume<l  as  the  weight  of  a  cnl'ir  \ard  of  >toiu'.  as  ordinarily  piled  for 
measurement,  and  taken  as  a  basis  for  coiuxmtatiou  of  quantities.  This  proved  to 
be  »  close  ftTcrage  of  the  aotunl  weights  of  atone  furnished,  and  the  new  method 
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irarM  rerj  mtliAotorily,  eanBicg  compluint,  and  that  withont  Jnst  eatise,  fttim 

only  one  contractor. 

Jiriuh  and  doI«8.~AI1  jnatorial  of  tbia  class  wasprocared  by  hired  labor  aa  needed. 
4 total  of  6,W0  eorda  was  proctowd  fbr  tlio  difforant  localities,  as  follows;  Little 

Bint-  INjvh.  1,288.45  OOlda;  Miami  Reach,  243.66  cords;  CJhisgow  l.'rach,  l.lir.  Of} 
cords;  Huatsdalo  Itoaeh,  68  cords;  Howards  Bead  Reach,  933.50  cords:  and  Peiicaa 
Btnd  Reach,  3,884.36  oorde. 

PiHng  and  lumber. — Thi>  rTnss  of  material  wa-i  purchased  in  ojicn  inarlcot,  as 
nqaired.  In  alL  154,115  feot  13.  M.  of  lauber  and  36,563  linear  feet  of  piling  were 
pnieored  for  the  oiffiMwnt  loealioiis,  as  Ibllowa:  Little  Bine  Beach,  25,096  lb«t  B.  M. 
of  lombor  and  7,758  linear  feet  of  piling;  Miami  Reach,  7,568  f  t  t  n.  M.  of  Inmber 
and  6,386  feet  of  piling:  Glasgow  Keacb,  110,477  foet  B.  M.  of  lumber  and  22.424  feet 
ef  piling ;  Uantsdale  Keach,  10,406  feet  B.  M.  of  lumber;  Howards  Bend  Beaoh. 
i»,m  feet  B.  M.  lumber  and  1,055  linear  feot  of  pilinrr. 

dtrand,  wire  nails,  etc.,  were  purchased  as  usual  in  the  open  mai-ket. 

The  ecet  of  constnietion  materials  is  taken  up  in  the  oosC  exhibiti  of  the  Tariont 
vorks  on  whieh  thegr  weie  expended. 

PLANT. 

Towboat  stfrnce.— During  the  year  the  U.  S.  towhoat  Alert  and  the  following  steam 
taiden  were  In  eenrice  upon  these  works:  Sahrina,  Arethuta,  Atalanta,  Melurina,  and 

chartered  Bt«amcr8  Gagconade,  Commodore,  J.  R.  IVefh,  J.  R.  Hugo,  and  Pet'rU'HH. 

The  U.  S.  towboat  AUri  was  placed  in  oommissioa  July  25  and  on  the  26th  started 
tp  the  rfrer  from  Gasconade  boat  yard  with  a  tow  of  6  nnlls  for  Blue  Mills  Island. 
At  Miami  3  uddilionul  bulls  were  picked  up.  .Vrriving  at  Hluo  Mills  August  1,  the 
tow  was  dropped  and  she  returned  to  Glasgow,  arriving  there  on  tbc  2d,  between 
which  date  and  the  llfh  3  tows  to  Bine  Bulls  laland  were  made,  aggregating  18 
inlls.  of  which  2  wore  jiicked  up  at  Miami.  She  then  returned  to  Gasconade,  arriv- 
>JU  there  on  the  14tli  with  6  halls  picked  up  at  Glasgow,  1  being  anservicoable,  the 
otters  loaded  with  materials  nsed  in  eonatrootloii  of  temporary  ways.  Betw«Mni 
Arigast  15  and  24,  two  tov,  s  w»  i  r  made  from  Gasconade  boat  Yar<l  to  I'elican  f'ernl, 
taluog  down  II  hulls.  The  boat  retnrned  toGasconade  and  was  laid  up  in  Gasconade 
River  on  tlie  97th  of  that  month.  She  wee  aga  i  n  placed  in  oommission  October  14, 
^inrl  oniploycfl  in  towing  f)lant  from  Pelican  Bend  and  Howards  Bond  fn  Da  '  onade 
t>u  It  ynrd.  On  the  2bth,  while  ander  way  with  an  upstream  tow,  one  of  the  brunch 
•tf  aiu  ])ipes  burst,  fortonately  withont  fatal  injnry  to  any  of  her  erew,  although  the 
tn;jineer  was  painfully  scalded  and  bnii^rd  nn  l  her  watchman  blown  or*  rhoard. 
After  making  the  necessary  repair  she  pri>ceeUed  up  the  river  with  a  Homo  what 
Mghtened  tow,  arriving  at  Gasconade  NoTember  5.  She  was  laid  up  in  ordinary  in 
Oisconadc     ver  on  the  fitli .    In  all,  3  tows  had  been  made,  aggrcfjating  17  hulls. 

The  Sabrina  was  placml  m  commisniou  on  July  22  and  cleared  from  Gaticouudo  boat 
yard  on  the  same  nay  with  a  64-foot  barge  in  tow  for  Blue  Mills  Island,  a<lding  2 
halls  to  hor  tow  at  Miami.  She  reached  her  destination  .July  30.  For  the  next 
^ixtv-two  days  she  was  employed  on  Little  Blue  and  Miami  reachea,  handling  plant, 
towing  material  to  points  of  expeuditure,  and  doing  dispatch  work.  She  was  ti  n  ally 
'«'l'>Tod,  and  oleMed  on  Septembw  39  lor  Oaeoonade,  where  ahe  antiTed  the  foUow- 
Uig  day* 

ibe  Ar«lhu*a  waa  plaeed  in  eommiMien  Angust  7,  and  ibr  the  next  nlm-ty-six  daya 
employed  on  Pelican  Bend  and  Howards  Bena  reaches,  towing  plant  from  fJas- 
couifcde  boat  yard  to  Pelican  Bend  and  return,  from  Pelican  Bend  to  Howar«i»  Btjud, 
moving  construction  parties,  towing  matcviueto  points  of  expenditures,  and  doing 
dispatch  work.  The  boat  returned  to  Gasconade  lioat  yard  November  10  and  waa 
Uid  up.  On  the  18th  she  was  acain  placed  in  commisHion  and  started  up  the  river 
for  service  on  Glasgow  Reach.  Between  the  latter  date  and  March  37  ahe  was  in 
•ervice  fifty-one  days,  handling  and  shifting  plant  and  ])erforming  such  service  as 
vss  required  in  oonnectiou  with  repair  work  uu  Glasgow  Keach.  On  March  27  she 
^as  cleared  for  Gaaconnde  iMWt  ynra  with  a  pile  driver  and  tow,  both  pieces  being 
in  need  of  repair.  The  necessary  repairs  having  been  made,  the  tender  cleared  from 
Oaaconade  boatyard  on  April  25  with  2  hulls  for  Howards  Bend  and  was  retained 
in  service  on  that  work  until  June  18,  when  she  was  relieved  and  cleared  light  for 
Oaaeonade  boat  yard.  Thereafter  to  the  close  of  the  year  she  was  employed  towing 
^nt  toRocheport  lor  use  on  that  work,  handling  construction  materials  and  doing 
aupatoh  work. 

The  Atalanta  was  transferred  from  Omaha  division  for  use  on  local  works  below 
lansas  City,  and  cleared  from  Bonton  Bend  Angust  27  for  Little  Bine  Reach.  The 
^ip  developed  the  need  of  some  repairs,  and  she  was  sent  on  through  to  the  Gascon- 
ade boat  yard^  after  picking  up  3  nulls  at  Blue  Mills  Island  and  delivering  them  at 
Miami.  The  necesswy  repairs  having  been  completed,  she  oleaied  ibr  luaml  on 
^ytembui  lO  with  a  100- foot  barge  in  tow  loaded  with  tools  and  materialB»  and  wa« 
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in  service  seveuty-five  days  on  Miami  and  Glasgow  reaches.  The  tender  atrived  »t 
Gasconade  boat  yard  on  November  22  with  a  pile  driver  and  a  64-foot  barge  in  tow 
and  was  laid  np  for  the  winter.  She  was  placed  in  commission  again  March  21,  and 
and  she  cleared  on  that  day  with  2  pile  drivers  and  a  .siiinll  quarter  boat  in  tow 
for  Glasgow.  She  wan  retained  in  service  on  Glasgow  and  Little  Blue  reaches  until 
the  end  of  the  fiscal  year,  handling  plant,  towing  materials  to  points  of  expenditure, 
and  doin^^  dispatt  li  .■  ork. 

The  ifefiMina  was  placed  in  oommiBSion  on  April  llj  and  antil  the  27th  w&a  in 
service,  towing  plant  from  Gaaoonade  boat  yard  to  Howards  Bend,  and  in  performing 
such  servico  as  \\  ;ls  rc<iuirod  of  Iut  on  that  work.    Thrf  t^  U)\\--  xnch   Tuade,  ii^gn-- 

Sating  10  hulls.  Ou  May  17  the  boat  cleared  from  Gasconade  boat  yard  for  Little 
Ino  Keaoli  with  a  pile  drirar  and  a  64-fooi  barge  with  oabln  hi  tow.  She  waa  i& 
service  upon  I.ittlH  Bli  i«  and  OlaH'^iiw  reaches  until  .In:  i-  L'5.  when  abo  waalaid  ap 
in  ordinary,  with  the  plant  moored  along  left  bank  above  Dike  2  A. 

The  steamer  Geistionade  was  chartered  at  Jefferson  Git^  Angnet  12,  at  $25  per  day, 
aud  ou  the  next  d;iy  r  ]oared  for  G.n^f  rnm I  nat  yard  with  a  IfXj-foot  bar^o  loadnd 
with  lumber,  pilus,  tools,  and  supplies  for  Blue  Mills  Island.  For  one  huudred  and 
six  days  she  was  employed  on  Little  Bine,  M[|ami,  and  Glasgow  reaebes  in  towing 
Imiilior  and  piles  front  contractor's  campB  to  jxtints  of  cxponditure,  handling  and 
moving  plaut  from  one  reach  to  another,  and  pei forming  any  other  service  required 
of  her.   She  was  finally  released  November  25. 

The  steamer  C'ammo(Iarf>,  in  the  absenco  of  oiher  tender'^,  was  chartered  on  Sep- 
tember 20  to  relieve  2  grounded  stone  barges  and  again  on  the  23d  of  the  same 
month  to  tow  a  barge  of  stone  from  tbe  qoarry  lantdioff  to  Bankhead  1  D,  at  a  oost 
of  $5  for  each  barge  handled. 

The  steamer  J.Ii.  }VeU$  wm  chartered  at  Osage  City  ou  October  17,  at  ^20  per 
day,  and  cleared  for  Little  Blue  Reacb  with  a  lOO-fools  barge  in  tow  loaded  witb 
toolf*,  mr^terials,  and  snpplies.  She  was  retained  in  service  on  that  work  thirty- 
seven  ilays,  being  employed  iu  towing  materiaUi  for  the  construction  ot  a  groin  at 
Bankhead  3  A.   She  was  relieved  November  22. 

The  clrirtered  steamer  John  E.  Hugo  was  employed  three  aud  one-half  days»  May 
20  to  2a,  lu  moving  10  hulls  from  Leavenworth,  Kann.,  to  Blue  Mills  Island. 

The  steamer  Peerless  was  chartered  at  Hermann,  Mo.,  Inne  at  $25  per  day,  and 
employed  iu  towing  a  bar^^e  of  ])ile8  from  fJaf^eonade  and  lumber  from  Bonnets  MiU 
supply  yard  to  Bankhead  1  D  above  Rocheport,  and  iu  peil'oruiiug  other  bervice 
reqiiired.   After  six  days'  service  she  was  relieved  on  the  26th. 

^<5><itr»  to  plant. — Tht  larj^er  part  of  the  plant  on  these  works  was  repaired  in  the 
boat  yard  at  Gasconade  aud  a  atatcmunt  of  the  extent  aud  cost  of  the  work  is  given 
in  my  annual  report  of  this  year  for  Gasconade  division,  to  which  I  beg  leave  to 
refer.  The  preparation  was  began  Jnly  6  for  active  service  of  those  hulls  which 
were  retained  on  the  detached  works.  The  rakes  and  sides  of  9  100-foot  barges, 
9  64-foot  barges,  4  of  which  contained  cabins,  1  double-decked  ([uarter  boat,  12 
skiffs,  and  2  pontons  were  calked  above  light  load  line  and  other  necessary  repairs 
made.  During  the  month  of  March  and  before  the  resumption  of  active  operations 
in  the  spring  the  following  hulls  wliii  h  had  been  wintered  at  Dike  3  C  were  gotten 
ready  for  the  season  by  caUung  sides  aud  rakes  above  light  load  line  and  doing  suoh 
other  work  on  them  aa  aeemea  naoesaaiy  «id  aafBoient: 


100-foot  barges   11 

64-foot  barge8   ............  ......  ...... ...... ......  ......  3 

64-foot  barges  with  cabins   5 

Denbla-daekedqiMrtar  boat.....   1 


Additional  vepaixa  were  made  aa  follows :  A  61-fbot  barae  was  Dtted  op  with  new 

ways  to  be  used  as  a  mattreHs  boat  for  dike  work;  2  skins  and  3  dike  tnat  pontons 
were  repaired;  2  aaarter  boats  previously  used  as  store  boats  were  fitted  up  witb 
quarters;  the  deolia  of  8  100-fooi  barges  were  abeatbed  and  new  oanTasa  fooft 
placed  upon  2  cabin  piece.s. 

Care  of  plant. — Upon  sospensiou  of  operations,  on  account  of  heavy  floating  ioe 
during  tbe  latter  part  of  November,  all  floating  plant  that  oonld  possibly  be  bandied 
was  assembled  along  the  rigl.t  hank  immodiatelv  beltnv  1>]!:e3C.  Four  TOO  foot 
barges  at  the  New  J'S'ankfort  quarry  landing  confd  not  be  niaohed  until  the  river 
was  soffieiently  olear  of  lee  Ibr  the  ateam  tender  to  handle  them.  Three  of  thmn 
were  moved  dowu  rmdcr  Dike  3  C  iu  December,  but  it  was  not  until  January  10  that 
the  last  one  could  be  towed  down  and  tied  up  with  the  remainder  of  the  tieet. 

This  fleet  eonaiatad  of  the  following  hulls: 


KNVfoot  bargee  -   11 

64-foot  barges   .  ...........  8 

64-foot  barges,  with  cabins  6 

PUe  driver   1 

DonMe  do(^]:cd  quarter  boat............   1 

Steam  tender  Arethtua  •   1 
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A  TAgpalar  fbroe  of  five  wntobmen  were  retained  in  etm  of  tiiis  fleet,  bat  during  the 

month  of  Ft^Vtrnarv.  wbeii  tlio  saf(>ty  of  the  plnut  WM  threatened  on  aceonntoi  the 
breaking  up  of  the  u  v,  an  extra  I'urce  was  put  on. 

On  aeooontof  the  high  stage  of  water  daring  the  month  of  Apri],  all  the  plant  was 
moved  fbom  nndar  Dike  3  C  to  left  bank  above  Bankhead  4  C  to  safety  dnring  the 

duod. 

lu  .June,  when  work  was  suqfMndedoB  Little  Blue  R«a<>h  on  iM-cnimt  of  hi^h  Rtage 
of  water,  all  tldating  plant  waa  nf»sembled  along  the  left  l>;mk  aiiovf  l'iKo2  Aand 
left  in  charge  ol  toiu-  watchiuen.    Tbia  fleet  cou8i»ta  of  the  following  huiiii: 


lOD-fout  bargr^a   6 

U-Utot  barges  (one  with  cabin)  2 

'^tf'am  pilo  drlveni   2 

(Quarter  boats   U 

TuderlfeiMiiMi  1 


Lot$  of  bar fiet.— On  October  .31,  IOO*foot  barge  No.  49,  loaded  with  stono,  sprang  a 
lejik  and  sank  while  in  tow  of  steMnif-r  ./.  /?.  ft'dU.  The  barge  vv  '«  r  lised  on  Nov<^m- 
ber3.  Again,  on  November  10,  the  same  Large,  while  loaded  vviiii  stone  and  in  tow 
of  the  fVi  lli,  stmok  a  snag  in  the  crossing  above  Dike  2  A  and  sank.  Upon  exam> 
ination  it  was  oonclnded  that  Mif  prolinlil.- cost  of  recovery  w<Mild  ^r<^!itly  exceed 
the  v.tlue  of  the  barge,  anil  so  it  \v;i.h  ul'  iiidnncd  after  removing  all  but  40  cubic 
7ards  of  the  load  of  stone.  On  November  !<,  while  under  way  loaded  with  stone  and 
mtow  of  JIalauta,  100-foot  barge  No.  131  truck  a  Hnag  in  the  New  Fran!  fort  cross- 
iog  and  was  beached  to  prevent  sinking.  The  barge  was  unloaded,  temporarily 
npsired,  and  aabsequeiitfy  aent  by  Gasconade  boat  yard  to  be  polled  oat. 

8UUVKT8. 

Hydn>graphic  and  hI-  rr  line  surveys  wero  made  on  all  the  reaches  exrept  Miami 
wLote  iiuprovement  workn  were  carried  on  or  proposed.  Shore  line  hui  vt  ys  were 
sjssmade,  between  March  25  and  April  9,  of  the  three  new  rcMches,  for  wliieb  provi- 
sion was  made  by  allotment  from  tlie  apjiropriatiim  for  Missouri  Kivrr  in  tin  smulry 
<  ivil  act  of  March  3,  1899,  viz:  At  Kaiuloiph  lieud,  Mo.;  Lexington,  Mo.,  and  Nigger 
Im-ikI,  Mo.  These  latter  snrveys  were  made  with  a  view  of  He«;arlng  recent  informa- 
tion for  use  in  preparing  projects  ami  estimates  of  cost  to.  iinprovement. 

In  addition  to  the  above,  .-md  other  survey  work  tirdinai  ily  iiii  ident  to  river  con- 
struction, aoch  aa  the  location  of  improveuient  worki=«.  giving  grad«^H,  etc.,  numerous 
special  surveys  and  examinations  were  ma^le  from  time  to  tiiuf  .  .tnd  a  great  deal  of 
(lata  concerning  conditions  of  (low  at  and  near  the  baakhcads  secured. 

The  cost  of  this  work  daring  the  year  was  $31,111,06. 
Vary  leapectfoUy,  yonr  obedient  lervtint^ 

8.  W  ATEKsj  Fox. 

Lieut.  Col.  Amos  SricKiotY, 

Carpn  uj  Enij%nt€r$,  U.  S.  A., 

FrmMitmi  Minwri  iUvsr  CwmMvm* 


usT  OF  KxniBiTS  FOmawo  m  appkndix  to  vobbgoino  mpobt. 

A.  — Cla^sitied  statement  ol  expenditures  special  and  suballotments. 

B.  — Kleraents  of  work  and  e(N»,  in  detail,  of  alterations,  etc.,  Bankhead  S  A. 

C.  — Bill  of  cost  of  stone  procure<l  on  riffOTiiit  of  ]?anU1ieu(l  1  A. 

r>. — Kloments  of  work  and  cost,  in  detail,  on  account  of  construotion  Dike  2  A. 

E.  — Elements  of  work  and  cost,  in  detail,  on  aceonnt  of  restoration  Dike  2  A. 

F.  — Elements  of  work  ami  cost,  in  <letail,  oTt  aceonnt  of  extension  Dike  I  B. 

G.  — Klemeuttt  of  work  and  cost,  in  detail,  on  account  of  remodeling  1  B. 

H.  ^Eleoients  of  work  and  coot,  in  detaU,  on  aoeonnt  of  remodeling,  etc.,  Bankhead 

6  C. 

I.— I  JiMTieuts  of  work  and  cost,  in  detail,  on  account  of  construction  Dike  3  C. 
J.-  I  I    lentaof  work  and  coat,  in  detail,  od  aeooontof  remodeling,  etc.,  Bankhead 

5  C. 

K.— Elements  of  work  and  cost,  iu  detail,  on  account  of  construction  bankhead  2  C. 
L.— .Elotnents  of  work  and  eoa^  in  detail,  on  account  of  repairs  to  Cambridge  Bend 

reTfltnient. 

M. — hlcmtnts  of  work  and  cost,  in  (let.;ul,  on  account  oi  oonstnu  tion  uliutis  below 
Dike  3  C. 

N.—  V !  e  n lonta  of  work  and  cost,  in  detail,  on  account  of  ramodeliug,  oto.,  Bankhead 
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O.— Elt  uiontH  of  work  uiul  oof^  in  detail,  on  aoconnt  of  conotrncfeion  Abati§  A  and 

hf  Iliintodalo  Kuuch. 

P.— Elements  of  work  and  eo«t,  in  dotsil,  on  Mconnt  of  repsini  to  BankheadB  4  F 

ami  -  F. 

Q. — ^J^^lemeata  ol'  work  aad  coat,  in  detaiL  on  aocounti  ot  romodeliug^  alo.,  at  Bank- 
head  6  F. 

B*—Elein  n '  of  ^rork  and  ooity  in  detail,  on  aoeoimt  i»f  eonetraotion  Pelioan  Bend 

zevetontiAit. 


ExniRiT  A. 


CUuBf^ed  niatement  of  money  erpendxtur'"  ttnlerthe  special  and  •tu'^a^httments  for  dstocktd 

\roi  !:n  below  hansas  Cily,  Mo.,  dui  iiiff  fimal  ^ear  mdirty  June  So,  1899. 


OlMwIitoMlM* 

Special 
allotniont 
Litlle 
Bluo. 

1 

Sjicnlnl 
allot  iiiont 
Glasgow. 

Special 
ftllotinent 
Hunta- 
dale. 

Special 
allotment 
Folican 
Bend. 

Local 
works 
bolow 
Kanaaa 
City. 

TotaL 

oonBtrucUon  work  far  labor  maA 

Towl>'i:it  .Hurvice  while  dIreottjOD- 

All  okber  plant  nervloe,  inoladinf; 
npain,  wat43bmg,  oad  moving 

— ^  

$12,165.00 
2, 406. 68 

(i925. 18 

$20, 106.  80 
3.4i:i.20 

rj!,272.  60 
3,  396.  45 

$60,738.53 
10,215.01 

7,208.22 

14,«30.97 

oe&.i8 

32,520.06    24,  mu 

aTS,  962.54 

41ft  M 

i,m.n 

?,117.«B 

9,2M.5S 

»12,01&«8 

AdmiriHiiiUioD  charges: 

JttflTMMni  Ollgr  eaA   

All  othi  r  char;;oat 

6O0. 00 
315.00 

965.00 
1,044.10 

485.  40  1    3  038.  30 
Ose.88  '    7,  i^CO.*) 

"2."  422.' 77 

6, 8i»8. 76 
12,  0K8.  iSO 

616.00 

S;  800. 19 

1,472.28 

11,258.41 

2.422.77 

« 18, 877. 65 

246. 21 
419  fiQ 

7  '■>'! 
KU.  1)7 

2'.».  m 

Olfi.  ?4 

'^77.  -,! 

■IJ,.  01 
4!)>.  11 

44.28 

.80 
76. 34 

17.  5»» 
416.  7t! 

m.  :.4 

1, 1«3. 2R 
024. 48 
52.  22 

1,313.29 
177.  14 

127.51 

3.  ri.H 
180. 92 
33.  60 

23.18 
.20 
47. 60 
2.72 

354.64 

808. 10 



73.60 

l,7!i6. 10 

677.94 

dB,690  38 

21,608.43 

2, 47  L  OO'  j  52, 651. 62  j  a»,  864.  84" 

115, 480.  aa 

•  About  40  per  oent  of  grand  toial  expendltnree.  b  About  12  per  cent  of  grand  total  expouditarea. 
«  AtentlA  per  oeafeefgrnid  total  exyenilltaioi*     4  AJbaut  2  per  oent  oif  grand  tetat  expandltniea. 
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Exhibit  B. 

Hments  o/work  and  (mtj  in  detail,  o/  aiierationff,  maintenancef  and  r^uin  to  Jiankhead 
SJ,  imU  Blu9  BMutktfmm  Jutp  to  Normber,  2898. 


CkHt  In 
item. 


Total*. 


1124.  S» 

10.(10  ' 
68.77 


at3.oe 


133.57 


.  I    2.  Wl 


70 
10 


1,  343.  30 
101.81 

32;f.  B4 
77.  «4 


0.00 


2. 824. 80 
1.  S43.  30 
101.91 


.17 


pil«ft.  oottODwood,  1,900  UiMsr  ftefc . 
Coal  and  raiipUM  

tulMtr  


Bracing  and  cn  r  t;i In  tug ; 

Lombt  r.  :i,  .T.'0  feet  B.  M..  Cottonwood. 

PoIeo,'2ii  :  *  ..r<l«<,  at  f2.0i5  

StraiK?      I   1  iuui  }  iaob. «.•*•••>•«•• 

Oiber  f«k6t<uiii£a,  etc.. 

labor  


WeaTiDg  mattresB : 

Poloj*.  X2a  cnrdA,  at  $2.0i5 
Bniflh.  84  cor(Ia,at$|.aO.., 
Btniud,  l-iiiell 
AUotharr  ^ 


Stooe,  90.44  cubic  jarda,  at  $1.30 


PiTing  upprr  HlnfM» : 

StoDcs  1,341  cubic  jarda,  at  $1.30 


Excanttion.  lahor  (5,6(,K}  yarda)  

Baildiog  draiuHKe  ieree^ labor.... 

CooiitractinK  irroinn: 

-   Branb.  211.78  oorda,  at  |1.»  . . 

StAne.  00  ciil»ie  yana,  a$|IJiO . 

Labor  


Bill  of  co9t  of  itone  procured  on  account  of  Baukhead  1  Af  Little  Blue  Beaoh^  during 

Amgw9tf  Septemter,  tmd  October,  JS9S. 


GlaailficatiaD  and  asleiit. 


Total* 


Pnearing  rock  (2,070.04  cnbiayaida>i 
Labor.  

Suarrj  privilege. 
nanry  tuppljea,  poivdor.  «tO 
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KxniRiT  D. 

Shmenti  of  worh  ami  00«t  in  defail  of  Dike  $  A,  JAttle  Slue  Heachf  wnttrueted  during  the 

manikt  afAuguat  wt4  Septmietf  1898, 


OUmiflofttton  and  «KtNit 


Uoetia 
Item. 


Pile  v,..r-!c; 

Col  lotnvood  f(ilil).  2.  R'n  liticar  fcf^t.  at  ?r*.0^•*»^  jtnr  li]ii>»r  foot 
CotlonwrMtd  (old).     ■>;!<(  hiii^;ir  f'lvt,  (i!  i^OJKU  ikt  liiivitr  T.i,,I.  . 

Cut  toil  wooa  (iK  wK  3,440  UaearleeL  «t|O.U&a  p«r  Uoeur  foot . 
]>iti<^  (<>]<!;,  r>.()i4  llDeM>f«et»*tfO.<l68p«rIlo«arltoot  


Labor  


Bmeing: 

llMMllite— 

Cknttonwood  Inmbet  (old),  u<,06i h  faei B.M.,  ui$li,ifl perM . 

Cot fi.Ti wood  Imnber  (new), 2l,926|  foet  B.  M.,  nf  $14.00  per  M 

Hiiiitlliii;^  liiiiildT  

Bolts,  -wi'.M licrrf,  H]>ikr:»,  etc  

i  ng  bolts,  «tc  

Siranf)  

Liihur.  


Mutl  ieSH  %SXM\  lilt: : 

Uriisli.  riJ7.:5  l  oriln,  ut  $\  3<»  pt-r  rord, 

Poli'M.  7  ('(u'lld,  por  <M>rd  .... 

Straua  , 

Spikes,  etc  

Labor  


BaUfi  tfii-  iiiiittrese: 

Stone,  720.63  €abio  yards. 
Labor  ••.*«.. 


CortainiBK; 

Strnna.  ................ ........... 

£]itk('n,  0tO..  

Folea,  3d  oords,  at  f2.046  per  oord  . 

Labor  


$274.  74 
527.9ft 

i". 

113.84 
322.76 


811.07 
806.1^7 

lOa.M 

17.-15 
:'.8 

7U1.  uU 


7:;o.  'J8 
14  ;!2 

2ui.  12 
4.41 
672.44 


ML  84 
90S.  80 


.70 
1.41 

T7.  71 

12:1.  85 


Subsiatrnce  Htore."*,  hamllinj?, etc. 
Total  


1,087.14 


mf?7 

1, 100.  42 


Exhibit  E. 

EhmemUtfworh  amd  omI  iim  detail  of  restoraiion  of  Dike  g  A,  IMUe  BIm  Reaek,  4huriitg 

months  of  May  and  June,  1899. 


Ciaaalflcation  aud  oxteuV. 


TotaL 


HIjpjilil'S  — 


Al.'itomis  iiini 

2,0-iO  iiiivav  itj.:t  (!oi  t(>invo<Kl  pillBg,  At S| caati p«r linear  (bot. 

95  I) nebcin  coal,  at  80. (Wo -f  ... 
TI)tr<)wHro.  Iiolta,  aplkea,  etc.* 
>or  iiiid  snb*istcrjcn— 
Di'ivinc;  (^\\(\  buitiug  46 pflflsa. 
Hiiiidluig,  bangliig,  oto  


Lai 


Pflfttr«ck.]>lka2A: 
Hatanilaand  nuppij  . 

8,083  linear  feet  oottonwood  plUnj?,  at    ocota  per  linojir 

170  bnabela  noal,  at  $0.096-)-  

Labor  ftn<l  Buhaistfur'i 

Driving  45  pilcri  h  

Driviu;;  2'i  anchor  pil<>3  c.   ... ,  

namliing,  barging,  oUs  


foot. 


•  ?1  pllPB  srotimd  out  or  bnikm  off. 

b  lb  piles  acoured  out  or  biukeo  uS  aud  2  drawn. 


«]i pOoa aoMind  oat  or  biolmi  oC 
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Exhibit  E.^Elemcnts  of  tcork  aud  com(  in  detail  of  restoraiiou  of  Dike  8  A,  lAUU  Blw$ 
Reach,  during  months  of  May  and  Jane,  1S99 — Coutiuiud. 


Cnawlflntiini  aad  aKtnl 


Ci'M  ill 
iteiu. 


ToUL 


Foot  nuittrt-sH  (C5  liucar  feet,  or ^160  aqium ft«^ t 
Materials  luid  sapplie^ — 

25  cords  bmiiti  (procured  bv  hired  Ubor),  at  ll.Ol'f  per  COrd. 

l.US  feet  |-inch  galvaLiiitea  wire  strand  

14  clips,  «t  5h  cent*  

50  cubic  :^ura»  atoM  (pcoonred  by  hired  labor),  at  fO.O60-|- 
Labor  aud  snl  '  ' 

Wmvixut  

Ballaatiiig  

Baodliag  aad  barging  atone. 


Labor  atid  subsist«noe  

l.TfifiJ  bu-.1if  l-4  toal.  at  fD.OO'   

Labur  aud  subsietcucc,  tiandliui;  coal. 


Total. 


$50.81 

9.58 


1 1 


101.84 
18.95 
14.78 


886.63 

16H  34 
46.95 


92M.1I 


900.92 


1,90.79 


BXBIEIT  F. 

Elements  of  work  and  eo»t  in  detail  of  extenttion  of  Dike  1  B,  Miami  Setuh,  conitrueted 
4har1mg  the  monih$  if  Agvlemier  and  Octobtr,  1898, 


Coat  In 
Item. 


TotaL 


PQawork 


Oottonwood  (old),  60  linear  taei,  at  10.0914  p«r  linear  foot  

Gottonwood  (new),  496  linear  feet,  at  $i).a58  per  linear  Toot  

Pine  (old),  1,886  linear  fe«t,  at  $0.1901  ]ut  linoar  foot  

Pioe  (new),  1.854  linear  feet,  at  #0.17  per  lini-ar  foot  

Hunilliii^  niaterlala — 

PiliM   $110.00 

 *    33.89 


Lomber — 

Pino  (old),  3,816  ftet  B.  M..  at  «24.27  por  If  

Pine  (new).  2,640  feet  B.  M..at  838  per  M  

Cottonwood  (new).  2,156  Ibot  B,JL,  al  $10  par  M . 


Handling  nu 

Lombor  #67.58 

Strand   28.74 

BolU   8.25 


Labor. 


Weaving  mattrt-iw : 

Brush,  146.07  rordx,  ;i»  r  1    ')  per  OOPd. 

Poiea,  2  oorda.  at  I^.Oiu  per  ooid  


^Mome^  1M.65  onMa  yardi.  at  $1,127  par  cubic  yard . 
tabor.. 


Polea,l8  eorda,  at  $2.oi6  per  cord  

MpOcea,  OOd,  78  poonda.,  ac  19.0175  per  pound 
Labor  

Babaistenoe  stores,  lat»or,  handling,  etc  

XolaL. 


77 
866.48 
816.18 


143.89 
88.49 


9S.61 
87.12 
21.56 
6L64 
1M.W 


90.67 
165.98 


208.96 
4.00 
168.79 


203.06 
76. 09 
20.66 


40.41 
L28 
85.10 


266.43 


6IB.0B 


376.84 


I9O.80 


n.n 

206.41 


2,613.94 


3736    REPORT  OF  THE  CHIEF  OF  ENQINBBRB,  V,  B.  ARilT. 

Exhibit  O. 

XimimU  Cif  work  and  cott  in  detail  of  remodeling  and  extending  BaMotd  1  J?,  JflMi 

Reaeh,  dwrimff  ike  wMiitk.o/  September,  1898. 


CUwiiioatioo  ud  extent. 


Oottin 


Pile  work : 
Pilcfl- 

Cdltouwood  (lu^w),  674  linear  leot,  at  f0.058  per  linear  foot... 
(  lit  toll  wood  (itt>w),  :',,3r>2  linear  feet,  at  $0,058  per  linear  foot. 
Cot  tonwood  (old),  30  linear  feet,  at  #0.0914  per  lioear  foot  .... 
HAndling  m»teiuls<- 

riUng  

Ooal..  :  


.180.93 
.  BO.00 


Bnoing: 

CottoBifOod  (neir),  3221  feet  B.  H.,  at  $10  per  IC. , 
OottMiwood  (new),  1,716  feeT.  B.  M.,  at  $14  per  tf 
Cottonwood  (old),  144  feet  B.  M.,  at  f  18.67  per  M  . 

riiic  (old),  88  feet  B.  M.,at  $24. 27  per  M  , 

BnltH.  8pik(-H.  oto  

Haijilling  material*  , 

Labor  .................I 


PlaciDf;  bniHh  and  .stoue: 

Brii.^h,  41.6  cord.';,  at  .$1.39  por  coid....  

Poles,  1  cord,  at  $'2.05  per  cord  

Spikes   

Stone^  70  oubio  yards,  at  10.94  per  oublc  yard 

Win,  74poiiiids,  •tfO.0289  per  ponnd  

Labor  


Oortainlngi 

Pole*,  B J  eorda,  at  $2,045  per  oord 
Spilcea  

Labor  


Excavutiou— labor  (-'J7  (  uhic  vardH)  

'Ballasting: 

Stone  (new),  1,273.31  oaluc  .vards,  at  9i  cents  pur  cubic  >ard . 
Labor,  remorliig  old  aad  replMdng  new  atooa  

MMtatoDoe  ■torn,  labor,  liaBdUaf ,  oto  

Total  


$39  09 
194.42 
2.74 


11S.8S 


8.M 


t.14 

18. 91 

17.1*0 
100.  uu 


58.09 
2.  i».'> 
.  47 

05.80 
1.77 

6&09 


<.76 
.47 
16.19 


(M.25 

1.  190.91 


»41 


1,892.41 
992.9! 


1  y  K .  ^  u  u  y 


Googl^ 


APPENDIX  X  X  REPOKT  OF  MISSOURI  RIVER  COMMISSION.  3737 

Exhibit  H. 

SlmenU  of  work  and  cott  in  detail  of  remodeling,  extwtdingf  9te.f  Bankhtad  6  C,  GUugotB 
Bmok,  dmring  thejitcal  }fmr  mMm§  /ihm  90, 1899, 


OiMtfn 
Item. 


TotaL 


l.f>81.17  tabk  yards  stoT  o  a<'«|Tiirf><1  dnrlne  tho  year,  af  *9  centa 
6»0  cnhi*-  yard«  Ktov.  \  ;n  ,juin«l  during  tiHCjU  ye*r,  at  |1.1G  

Labor  

BemoTiag  and  placing  tiU»u«  in  structure  •••••  


Labor,  removiag  7,065  cubic  yards  

Sabaistenee,  handling  Btono,  etc  

Groin  ooiMtniettoa  Cwcktoiwui  natetng  and  placing  liW,  8  atuare  feet  by  4 

fwt  deep) 


8tODe,S81J 
Lumber, « 
Lumber,  oak,  for  ptaia . 
Wire  and  strand  

Rope,  manila  

To-wage.. 


OlUoniii  (makiii':  and  placing  38 — 34, 10^  fe«'t  dianit  ter  by  30  fiot  lun- , 
feet  diaiupttfr  by  30  leet  loog:  2,  8  feet  diameter      30  fee(  luogj  1,  4 
dianiet«-r  bj  30  Milam) t 
Materials— 

Brn»h.  1^5^  iiMpifcllMMage  

8toD*',432.i2«iM2K«^pKooa«db7eoBtnct    

Lti  m  ber,  cottflnPMS**«»««a  •■•••«■•>■•■   

Lomber.dm  

Pine  and  wedges. 
Win        '  ■ 


i««t 


¥jLf<imM  i'tr.  tkinc  and  i>lac|PCTI^-4Bb4iMldlaaMtor  bj 80 0Bet  hmgi  lS.tfbet 

diamett  r  li\  18  ff  ft  long): 
Mat<'r  i.iK  — 

Lrii-th,  1 13  rord^. -^tumpage  ■ 

Hiouo  i.r>..-:  yaMb|fiwmil70Mtr*ct  

Lumb^coUonwood  ...^..m*.*..*.--**..  


liKftee  (conetraetfag  MO  lte«*  ibi^Hiftiiliilig  %m  enUo  yarte  of  earth),  labor 
and  snbaiatBMO.  •••■•••«•.■•••••...•.••  >••••••••• 

▲UitU  (conrtrnrtlBg  m^mtl^p 
Ifatariala— 

Bmsb,  80  eords,  atnmpage  

Stonf ,  60  cnbie  yards, jwooared  by  contract  

Piling, 'oi  ton  wood.  4<W  llnfar  f«'et  

Lntnb'  r.  (  u!f  on  N  o<.4l  4,51W  f<H"t  B.  M  

Holt-H  atiil  wrishfrH  

Uail*  jikI  Hitik' s  

Wire  straaa  and  clips  f  

SiippUfls  

Xowagtf  ......... ... •••••••     «•«..•...• . ..«......»...........< 


♦1. 


407. 8A 
744.54 

633. 57 
41 ».  25 
82. 9« 


1,230.87 
100.80 


U.«A 
848.88 

185.00 

8.34 
106.81 
4.50 

130. 12 
1,126. 12 


1S.BI 

876.57 
01.16 
55  44 
44.00 
82.00 

448.88 
1,151.57 


f  3.  237,  57 

1,239.37 
100.80 


l.tilOLI 


2, 257.78 


612.86 
463.70 


Tnt;^l 


10.  *1<>4  i  . 


3738     REPORT  OF  THE  CHIEF  OF  ENGINLEKS,  U.  8.  ARMY. 

Exhibit  I. 

EUments  of  work  and  wtt  in  deiail  oj  JJike  6  C,  Glavyow  Heach,  oomirwited  during  tA« 

month*  if  (Motor  omd  Notombor,  1898. 


.  extent. 


TOM. 


File  vork: 

Cottionirood  (imw),  4,486  linear  feot,  mi  5  cente  per  lin«ar  foot   

Cottonwood  {n«w),  8,746  lineu  feet,  mi  6  oonte  per  linear  foot  

Labor  


Bradng: 

liDinber— 

C'-ttoiiwood  (new),  17,7f>3  IW-t  B  M, 
Cottoinvo.Hl  (uowK  "iJ'  ^J  f<  rt  n.  M., 


(JottOIl'R  '>(Xl 


,  iU  $10  per  M, 
u-rt  I;.  M,,  lit  !t=i'<-07  per  21  ■ 


Holus,  Hpikeo,eto. 
btnmd.. ......... 

Labor  


Mattreaa  weaving: 

I'olen,  5  oonlH  ...... 

6pik«a  and  olipa . 
LalMr  


BalliMiting  mattrcm  : 

Stom>,  608.1  cubic  yard?,  utS?  cciit.s 
Labor  


CortAiiiing: 

Pob'?.  48,72  eoFds,  at  12.045 

Spikb*  •  

L*bor  


Cou%truoting  levoc  ncroaa  aloQgli. 
iili]ulliii<j;  (iintoriaiii: 

Piliiii;  

Lomber  

Ctal  


OiilMlatoiiee,  labor,  bandUng,  eto. 
IMil  


$2*Ji.  90 

m  76 
mo2 


177. 03 
78  W 

3.&0 
ISO.L't) 


32:1,  TU 

w.  :'J 
41470 


16J.70 


1. 104.  ifi 


1MW 


25i47 
7B.M 


S34.l« 


Exhibit  J. 

ElemonU ^  worJe  and  coat  in  detail  of  lemodeling,  ertending,  etc.,  BankkoadS  (?» 
goto  Reach,  duriny  jUcal  year  eiidiny  June  SO,  Ii>^9. 


Claasifloatfam  and  extant 


gtorin).^  r>o.:)5  <  iibj.  y«rda  atoao  and  making  proparationa  for  oontlnalng  work 

Ht  UiIh  »Uiic(ur«  

Groiii  c  onatraetlon  (ooeUobma,  maklBg  and  plaeSng  2I«  9  fMt  aqnare  by  4ftat 

deep): 

Matj  rl.il.'J  and  anyipHt  i  — 

Knitth.  l7|ooras,«turapaffe  

aumc,  87.0ft  oabio  yarda.by  oODtnot  

Lumber,  ootton  wood  •  

IPIna  and  wedgM  , 

Wire  •  

Towage  

Labor  and  anbaliteiiiM  

Gabioii6<  (making  and  plaolAg  10, 10|  feet  dlatoetw  by  30  feet  long) : 

MAt«ri.als— 

UruMh,  2tJ J  cordf*,  Ht  miip:igo  .*..............■■«••■*■■». 

Stoue,  08  cubic  >»> dii,  yrueordd  by  coiitraot.  

Lnmbor,  cot ton^vood. .....•„.••....«•..,  

PinA  and  wedgea  ......•,..••....•.••.....«•.*  

Strand,  wlfBiliafla  

Xowi^ 


^  kj  1^  o  uy  Google 


APPENDIX  X  X  REPOKT  OF  MLSSOUKI   RIVER  COMMISSION.  3739 


Exhibit  J. — ElemenU  of  work  and  cott  in  detail  <^  rmadeiitig,  extending,  etc.,  Bank- 
head  6  C,  Ola$gow  Rea^diirimgft»9al  fmr  tmUmg  Jmtu  So,  Continued. 


Cla«-sidcatioD  Jind  extent. 


I      ('"Hi  III 


Fa6cin<^fl  iirialiiTi^'  and  pliicirig  36.  4  foot  diatnetcr  by  30  feet  long) : 
Material- 


Stone.  10A.»«ttbiO 

Wire  


7«M«,  proenradi  bj  «oiitr««t 


Tot; 


Labor.aiid  snbdisteiice. 


L»vee<tti  I  ncAc        conUinnig  100  oabio  ;arda  oi  ««rUi^  labor  and  aubnlHt- 

•Doe  

GbBVtraotian  of  new  ontur  «arol« : 

PlUng,  ootii»we«d.  1,438  Unaar  liMt  

Ckml  

To'^'a^^  

Labor  mad  tiub«l»tonoe.........  


I  tern . 


Total. 


b.al 
87. 37 
211  » 


M.88 


M.2g 

44.9ft 
108  48 


1387.00 
26. 3B 


338.21 


l,fi0».18 


Exhibit  K. 

Elementt  o/  teork  and  coit  in  detail  o/  coMtruotion  o/Bankhtad  S  C,  Glaagow  Reach,  dur- 

img  M«  mmtk*  pf  OaMtr  and  NwrnhtTf  1898, 


daialfloHtioQ  and  •zfeent. 


Coat  Id 
it«m. 


T«tel. 


POm- 

CoUonwood  Cnswh  1,730  liodar  feet,  10.058  per  linear  foot. 
Cottonwood  (new),  1,724  linear  feefc,  at  $0.05  per  linear  foot.. 
Coktoowood  (new),  982  linear  feet,  at  $0.06  per  linear  foot ... 
Cottonwood  (old),  380  Uaoar lint, at  |0.o9ie  per  UneMr fioot... 


bacing: 

LiBO>b«*r — 

997  ff«-t  B.  M.  (new),  at  $10  per  M.. 
1,951  feet  B.  M.  (new),  at  |14  por  M 

Labor  


Placsing  brush  ainl  st/me  in  oaterwall: 

Bnisb,  108.0]  c  uniK,  at81.88  , 

Polea,  1  oord,  at  83.045  

Stone,  aeiJS  cdbto  jnds»  at  88  oeolo , 
^Qtee  


Cnrtainbig: 

Poleit,  17.11  eordfl,  at  12.045. 

Spikes  

Zktlbm  


Ex'  nvatfon  and  grading:  Lnbw,  S,864  eobk  yards 

BalliiaUiig : 

Btone.  2,818.28  onUo  jaxda,  at  88  oenta  

Labor  


Haadiiiig  matorials: 
piling.  ....M 

Coal  


V  handling;  et«. 


Total 


150.  82 


84.88 

8.83 
84.78 


8,828.50 
677.00 


274.92 
40.84 


8514.82 


ii8.n 


688in 


93.07 
848.08 


ti886.B0 


874.00 
888.06 

8^464.82 


^  kj  1^  o  uy  Google 


3740     REPORT  OF  THE  CHIEF  OF  ENGINEERSi  U.  8.  ABMT. 

Exhibit  L. 

ElmmU  <ifwcrh  tmd  oott  In  MaU  of  repain  to  CmMig$  Jlnwl  rwrnimmt,  during  ll« 

momih9  of  Oetobtr  Mi  JTovMRder,  1898, 


Caauiflotttloii  Mid  «Ktanti 


OMtia 
it 


TotaL 


Pile  work : 
Piles- 

OoUonwood  (now),  2,718  lioeiu:  feet,  «t  6  cento  per  linear  foot. 


Bncing: 
Lmnbei^ 

Oettonwood  (new),  6.SW  ftet  B.  M.,  at  |10  per  If. 

HiMiling  1  amber  ,  

Bfrfto,  wMlMn,  spikee,  etc  

I«bor  


l'.riisli.  107.2  curtib,  ut  $1.39. . 

-!.3«ocda,nt  99.046.... 

Strand....  


Spik 
Labor. 


Ballaflting  mattreae: 

stooe,  HUM  eobio  ynda,  at  89  oeota. 
Labor  ••».. 


Oortainliic: 

Fidea,l9.7  oords,  at  92.M6  per  eoid 

~»tk€ 


Labor. 


nrarlin:: — 300  cubir  yariln  moved  

iCemoviog  utone  Iroiu  point  

SnbatatoMe  atone,  labor,  haniling,  oto. 


IMal. 


9136.  go 
9S.62 


56.  B9 

20. 2S 
22.81 
47.91 


I4;t  c» 

4.70 
34.37 
1.75 
196.94 


91.86 
6198 


40.28 
.28 
4.64 

70.06 


mi.  41 


mr4 


115.22 
85.83 
2ft  56 

7>:  ■'f> 


%m9 


EUmenU  of  work  and  oott  in  detail  of  oonstruction  of  abaitie  below  IHko  S  C7,  during  the 

fMnlh  ^f  Jwni9f  1899. 


CRaaaiflcadon  aad  extent. 


ConBtmotloB  of  one  aeottoa  of  abotlla,  M|  ftet  kng;  drivliig  n  plloo  ftr 

■nchomge : 
Haterials— 

Brn«h,  20|cor<ls,  stnmpacn  

.Stone,  MO  cul)i(  yiirdH  '  iir(i<  iiro(l  by  oontraot)  

I'iU'H,  cottonwuiHi,  1,180  linear  le«t  

LninbiT,  oottoiiwoou,  1,632  foot  B.M  .................................... 

BoltH  and  wn«ihera..... ...■•■.....•....•<...>••.........«........ ....... 

Cli]i^  and  H t ii I >l4'g. .••••.••■••••*••••■■••................•.....«.••. ......< 

'N^ii >'  ami  st  t':uid  

Niiiln  and  H]>iki<a. 
Coal  and  aappUi 


8477. « 


L- 1  y  K I  ^  u  u  y 


Googl^ 


APP£NDIX  X  X — ^REPORT  OF  MiSbOURI  KIVEK  GOMMISblON.  3741 

Exhibit  N. 

ElemenU  qf  uork  and  co»t  in  detail  of  remodeliny,  extendimj,  and  rej>a%ring  Bankhead 
t  Df  Soektptrtf  Mo.,  dmingJUcal  fMr  mtding  June  SO,  1899, 


OUMlflfltttioD  sad  extant. 


ElMrration  for  herm  aud  Hlop«:  5,930.7  cubic  ^ards  of  vurth,  at|0.1311  , 

Dwndin^'  <ii:t*T  wall:  lioTiiovin^  1,8XS  oabil«  jM(ds  of  stone  aod  pladng  it  ont- 

oie  315  lout  circle,  ut  .^ii,li:U 


oiiti  r  M  iill  at  iipner  end  of  ttraotore  end  extending  It  40  foet  up* 
stream  to  a  janotion  with  tne  bank: 
Mnteriah  1,9it  eoMe  yaida  of  •toMk  at  11.0004.  

L.'ihor  


Coflt  in 
Item. 


Paving  new  bann  i 

ioMiiifr-Mr 

tjrtnr   


a»$lJ»o«. 


POawerk- 

llaterial-^  :iv.<]  Mnjijillre — 

ZJi'ii  liiit  .irf.  «  t  piiu'  Jiilin^;,  at  ^.O.L'OOS  

2^)  lin>  fii  let  t  <'.»tt'>Ti wu.ul  jiilii  ii  -it.0743. 
&1  i'l-t  t  }'>.  M.  ]>iiu-  Ir.iijKrr  ,ii  •?:.>  por  M  

120  U,  \  i;.  M.  col t..iiu l"nii«T,  at ^4.9668. 

Siiiuiv^.  iianf.  Ixilta, uud  titoplc«i 
1.2(ni  1".  ct  jj  iin  h  (  ■ 
75  itiiHhi'lH  coal. 
Lal>or  

Siiii'^ut 


Bracing— 

KatorialR- 

n  1  in  feet  pine  lomber,  at  $30  per  M  

-:4s  itna  eottenwaodlaaiber.ai  $14.0663  per  M 

Hailfl  and  balla  

Labor  •  


Weaving  niaUrMa— 
Materials— 

89  c^rds  willow  bmab,  at  $1.61 

4.000  ftH  t  i  inch  Htrand  

Clips  ami  n.uld  

Labor  


jkinu  niattn»i»8— . 
Malt' rials — 

. :  ti  I  >  io  jatda  ttOMi  a$  $L18 
lAbor....  


Total 


*-:'X2.  66 
42.13 


M4.58 
284.50 


6^.  2it 
1.  80 
1.1*8 
1.7(» 
•J.  i.l 

5.  0»J 

6.  Oti 

i:i9.  n'j 

4.00 


-  71 
13.02 
44.76 

a.  00 


134.  ^9 
50.  to 
4.24 

lf<.".  in 


TotaU. 


rns.  T& 

88470 


1.149.14 
10.38 


moo 


moo 


870.13 


ExmBiT  O. 

tffwcirhand  oost  in  detail  of  ronstnirtinfj  two  linet  of  Ahi'tis  A  and  B,aggt^ 

fjativf/  688  linear  feet,  HuntntiaU  Ueach,  I'lccmhtr,  ls:tS. 


Glafleifloatton  and  extesl 


Katerlal^  and  snpplltHi : 

8,4t)t$  faet  H.  M.  oottonwood  louiber  . 
12  cords  bn]ab..^M*.»«««*>*«««>«« 

51  cord*  polee  

77  cubic  yardH  atone. «.•••••••••>••• 

i470  feet  f  inch  ntmnd  .•••........^ 
10  poondn  nailn,  ood . . 

aOpoanda  nalla,  30d  

OOONo.  10  X  7A-iuch  aplkee ......... 

lf7Vo.04x|-ia«h 

aaoNowolxjf  ~ 

1,000  No.  U*fneh 
ber  and  aQMlal 

.   -   I  -  " 

abatia.  $1,180. 


Caiti  in 
Itoni. 


IlL'T  Oil 
■Ji  'M 
0(",  04 
1 1 1 . 1)4 
:i6.  S2 
3.  "3 
2.14 
8.47 
2.02 
10.22 
2.40 
880.68 


Total. 


$815.83 


Digitized  by  Google 


3742    BBPOBT  OF  THl  OHIEF  OF  ENQIKESRS,  U.  8.  ARlffT. 

Exhibit  P. 

JtaMte  ^fwofk  mud  OMf  in  detail  of  repairs  to  BaMead  4  F  omI  S  F,  Rnmb  Bend 

Bmch,  8«p*€mr  to  ^owmdfr,  1898, 


Clauifloatioti  taoA  wctaati 


Bftuktieud  4  F : 

Ket'iildrciit^  Diiter  wall — 
lia  cubic  ^mi'dtt  uf  stuue. 
Irfib«r,  plMing  «taiiie. . 


i9i6tng  1,400  onblo  jardi  of  «Mtli  left  oo  grottnd  prevlod*  ILnchi 

jmx):  Liilmr  -  


Total  coHi  of  repain  to  J:Umkh<wl  i  F, 


Ke*^nfi)t<  ii)g  Oil  tor  wjill-- 

6B8.Uciil)io  Minlii  of  StoaO. 
Lsbor.iilat  iiig  stone  


J6w(b  work  (r«pl«oiiig  1,000  onbio  y«nU  of  ouih  loft  on  gronnd  prevtooo  flaoid 
y«ar)>  Labor  


Total  oust  of  xttpitrt  to  Bankboad  6  V. 


itoitt. 


788.72 
108.14 


TotaL 


008.88 
US.  81 


l.Ott.19 


Exhibit  Q. 

JSfemMte  itfwark  antd  €09t  in  defail  of  rcmoilMng,  etOmdkig,  etc.,  ^NtftMd  6 F,  Rowards 

Bund  Bead^,  from  Stptemh«r,  1898,  to  June,  1S99, 


Clao^oatioiD  and  oxtont. 


£xt«]iHi()ti,  reiiKxIoliii^,  and  rconforoiiiK  (6«ptember  to  Novttiub«r,  L^)i 
Btutli  a  nU-<     uatii);;  11,802 oubio yardo of  oort]t,aa foUowo: 

iiv  li  \  liraulif  ;;i  ii(l<  r  - 

1,       cul'ii'  yaifis  in;ikins  lill  b.i.-k  yol  axtttDOlon. 

7.  072  oubic  ynnls  K'°H<liii>;  i>ri<^inai  «U'UOtaiO< 

a^'Xil  cubic  yi^rds  ruDKivod  

fiy  all t'  Mrrnpors  and  Kliovola — 

WO  eobio  yards  flroin  tower  end  of  slojilug  benn. 
1,980  oabie  yards  rmnorod  in  fonntng  uuiMkvod  slopo. 
TOO  onbio  yasda  eartb  waatod  from  ground  book  of  otmotorek  loft 

ibwe  tnm  pirarloaa  flaoal  yoar. 
XS8  onbio  yarda  morodin  oleartng  benn  outside  poatoirde. 


1^405  enbtoynidamondbfalip 


aadahoveU. 


TotMl  coHt  of  moving  11,362  cubtc  yiirdn  

(JluariiiK  <h  jn  :  L:il>cir  "  

oicint  oiUorwall,  jiaving  bcrnis  ami  slajtciH,  i\nd  niiikirifj  ^Xi-foot 
749.  81  ciibio  yiinlH  Btonn  <ixiieiul«d  in  rcpnIorcijiK  oult  r  wuli. 
1,004       cubic  yfii  ils  exi>«i)d<'<l  in  paving  Jx^riiiH  aiiA  hI(']h  h. 
360      cubic  y«rdb  expoiulwl  in  Tiinkiiii:  iKi  toob OJLt«>tujiiiiu 


2,  1 13. 81  cubic  vard«  stono,  totAl  oxiwuiled. 

H7I  cubic  yartl8  hUhic  n-rovort'd  OMn  Old  atraotora  (lobor  OOOt)...,. 
1,      ai  oa()io  yartU  atouo  (new)..  


Total  ooafc  wiodellwg  and 

Groin  oonstractioo  1 
Givia  A,lon^ia& 
fOoeoUoirara,) 
•iihaoinflo.at$4^. 
»  eecda  broab,  at 


Totulcost  Oroin  A. .«••.».•.., 

Groin  B,  lenpth  200  fo«t— 

»0  cockle  burs,  at  f3.80  

•2  j^nblon  bora  (^0  fti«t),aia68.44  . 
7  L^ubion  biira  (20  feel),atfS5.0T. 

Wt  faaf|it|«||[  jtL  UJil... ....... 


81  31 

oaau 


♦476.87 


9,«ULO0 
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EaCBlBiT  Q. — BlemenU  of  tcork  and  cost  in  drfaiJ  of  remodel  in  (j,  extending,  etc.,  Bankhetid 
6  F,  llowardi  Bend  iteach,fr<m  SepUmbeij  1898^  io  June,  18'j9 — Coutiuued. 


daMtfluMon  and  aactant. 


Groin  i;  lr■Il^{lh  2t5<J  fci-t- (^nntiiiiie*!. 

lU  entile  vni<i!»  utoDfc,  lit  ^1  47  

Lftbitr.  pLrinK  fl'one  aud  brush  . 


Total  cost  Groin  iJ  

Groin  (;,  It-ngth  234  fo<  r— 

81  rdcklft  liiirri,  a(  $.S.80   

7  >::ililon  InirH  (30t'«>c1>,  iit  frt8.44  

Wcaviug  Tiint  t  tosn  L!8<i  liiii'ur  U'i-i  — 

BrmJi  ifK>  .-orils.  ;«t  fJ  lTi   

Stnad,  l^lneti,  860  pouAda,  nt  $9.75 . 


Labor. 

Ballaatlng  lanttw—  ttana,  1416  onMo  jants,  at  |1.47 

SulMiatanoe  

Labor  


Total  Mwtof  Oroln  C  

Groin  Nn.  1,  Iciit;!  Ii  bi\Vf>ii(l (iii(rr  n  nil,  1*27  fvot ;  l'  ii;;t  li  i ii - iili  | .<>- 1  r 
9  r<.<  Ivlv  Imri*  al  l«-i.Hii  

7  g-iilii.'U  burs  CHI  lVi-1),  :it  ^t"-!.!  t  

8  ^iibititi  burn  ('^u  t"c«t).  :it  *:>j.i>7  


.1-,  'u  rt 


it«in. 


TotaL 


11%.  m 

479.08 

7.  W 
224.66 
154.35 

9.00 
SO.  31 


Total  cost  of  (Jroin  No,  1  . 

Gioiti  No  2.  l<'ii;;lh  120  tV,-,t-  - 

£  imbiuQ  burs  (dU  Jooij,  at  #08-44. 
8  giAi«a  ban  (10  f«al),  at 165.07 . 


Total  ccst  Groiu  Xn.  'J  

Ckmiif'  tiii;;  groin,  Irngtli  40  f<M<t — 

1*1  rurklv  burrt.  ,\l  .f«.fiO  

1  g.iliiriii  burs  (Ji)  J'e«t),  ftt  $f;8,  U  


Toud  cotii  iif  cumMOting  groin 
Groin  oa  Kadial  No.  6:  l«ngtE.«  foet: 

26  fasoinea,  at   

14  eorda  bnula.  at  I3.1S  

13  cable  TBrdR  rook,  at  f  1.47  

Labor,  piaoiiig  Imifth  nrnl  si<nic  . . . 


T<ilal  ciiHt  (»f  ;;rr)in  conslnictioi)  


OwU> ■  riifitinj;  rind  Mliiking  lO;;  1iti»  ;ir  tVi-t  abatid: 
I'ilc  «<.rU  — 

I'll  in::.  24U  hixm^  I'etit,  ^.UiiTi  

Vu-A.  8  boabda/At  11  C«tlt8  


i' rani  in;.'  •  • 

Liiiiih<>r,  1.7.T1  foet  H.  .M.,at<17  p«rM 

n  r  u  H  b,  12  fsorda.  at  r<i.ld  

<  - 1 1  ps.  waaliai*,  bolta  

Subaiatanaa  

Labor  


Hallantliig  aad  riuUng  atonot  IB  cabio  yards,  at  11.47 . 
Labar  


Total  coat  abatU  ooiMitrnrlion 


COBFtiTMiHny:  1  row  curtain  iihoiu  ^;roi^J  0: 
BiH<in<:— 

l,iiTnb»  r.  native,  1,1L>6  li  vt  J{.  ^il..  ,,t  jki; 

(  h     .'umI  II nil.*  , . .... 

i>ub«ii  ft  Utilise  

Lalrar  •  


F'ilr  work  r 

I'ili  ii;:,  010  liuew-  foei,  at  ^.^IWi . 
CohI.  10  bnalialatallloonta  

Labor  


Soroeoiog  braab»  7  oorda»  at  |3.19. 


ToM  ooat  OMUtruotioa  1  row  oortaia. 


79.20 

44U.  GG 


547  b2 
440.50 


e«.44 


120.26 
30.10 
30.87 

21.03 


1.  ill*'.  a2 


0«b.ii4 


988.08 


160.44 


L'n2.  K:"i 

7, 


tti.  'IS 
12!  13 


20.48 

25.80 
6.82 
4.00 

64.08 


22.05 
10.  ai 


88.09 


130.68 
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ExuiiiiT  Q^£ltfmenU)  of  wwk  a»d  emt  in  detail  oj  rmnodeling,  extenMmft  etc.,  Hankhend 
$  F,  lEMMMb  Bmd  EMdh,  frem  Sepiembm,  1S98,  to  /mm,  1599— Continued. 


OaaslAoaUoB  andaxtont. 


BMtoring  «nd  paving  upper  i  ' 
Stuuc,  91  ouJUic  >ar(l)i,  at  $1.4/ 
LmIkw  


Total  coHt       r-t.»rinp  tind  paving  upper  gl  >| 

SemoviDg  024  ^'ii'ii'     iid«  oT  oartn  from  hnnkbeaU,  I  iIh  T  

Total  coat  ul  romodelinK,  txteuding,  eto^  April  to  Jiuie»  1880. 
Groml  total.  .-.  


Cost  Id 
itau. 


^  133.  77 
104.25 


06.50 


Exhibit  B. 


lf»  Mi7  of  6,460 Ikuar  feet  of  r«MfiiMii< *m  P«ltoM  BM^ing 
ikiefieeeu  jfear  emdtmg  /wm  SO,  1899,  ^  ^ 


Cl  a««iflo»U(«  and 


Procurim:  1^384.5  oorda  broah,  at  ^l.b'iSi  -t  per  cord  loaded  on  ba.igoa. 
Towig*  wpototnf  «Kp«ndltim  


CoHt  in 


$5.  17S.  90 


TotaL 


Total  cost  delivered  on  work,  at  11.7105  +  per  conl  

JfroouriOK  n.-MB  fU  nohic  vanle  stone  bttUaat  by  ooatraot: 

6,566.ri6(ii'>i    \  inl  '  lo:i<!od  on  hsggfie  ttt^niffiylMldlllf ... 

Towage  to  poiniol  fxp«indlturo-  

7,980.28  oubic  yards  loadwl  on  care  near  work  ., 

Labor  and  HuSsiatence,  hauling  to  point  otoxpeuditiire. . .. 


ToUl  (XMtd»iiver«d  on  work,  M  fOJ»i39  p«r  oabio  yard  

ending!  bunk,       UaMflr  M  ««nft«liilB«  Sd^sSioaUe  yiedt  «f  ««rttii 
SappllM......*  •  •  

Irfll^OT*  •  •  •  •  ««#  •  V  « 


Total <mmIl  ■AM.MBMpwOTiMo  yard ..................................... 

Consteuattdn  »nd  tmnmege  «rnattrr«»,  6,8M  Uncw  llMt,  oren.ftM  ■qii*r»ftet: 


r'laoh  atrand,  51,390  pounds 
,(M0  linrar  fe«t  piue  piling  (deadmen) . 

4,043  cable  cri]  'n  

fiiobuaiooce. 


T'H.il  .  (  .st,  at  $0.01123  per  square  foot. 
i$aila<«f  tni;  matirM*  and  bank,  13,«16.66  oabio  ^orda: 

BubBltit 

Labor. 


Total  «o«t  of  ballaating,  afc|0.21LM  per  cabio  yard , 


3, 84.1. 56 

028.30 
.5,710. 17 
2, 474. 03 


10L80 


tS7.S9 

I,  2S8.  40 
3.  355.  !i5 


AVHUAL  nPOKT  OH  IHl  OflAOB  SETSI^  BT  MB.  V.  B.  tUHOfT, 

MUdOUBI  BlVKK  Co 

rAi'  i  AiN  ;  T  h.nvr  thn  limior  to  =n1>mit  thi'  folTnwing  Impart  oi 

JiivQC jEM^^^fig&al  year  eiul^g  liMn  ilaiiMt^ anlwilTol 

fttruction  of  Lock  imr!  r'ani  No.  1.  nwinir  to  ;t  Ta.  ]i  of  ft^inrojnlut hum.  nn  .i(  fJs  o 
wiirk  haa  bomt  douo  since  olosiag  tdowii  ia  .November,  i&i^7,  at  wtaich  titu«^  tii^  loek 
walls  were  ab4Nil76  per  oetit  completed.   Ftnr  ^  0f  tbis  work  reference  i» 

liM'l  ti)  111-'  TT.-in.rt  (.f  ili<-  riii.-f  of  En-ini-nr--^  for  18}>8.  .\t  llio  iM'^MiiTuiiir  of  rho  yftftt 
the  onb  torce  uiupioypd  was  a  wfttf^kman  carmjf  fta  the  plant  at  Ui«>  i«>ck  auU  uiyBelt 


9. 
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Plate  XVI 


INDEPENDENCE  CHUTE.    LOOKING  DOWNSTi *  .^^,;;GE  *«X^T^'H^^^^^^^ 

S.  L.  W.    THE  DEPTH  O^  WATER  IN  THIS  STEAMbUA.    ^.manneL  OF 

THE  RIVER.    DIKE  I  A  WAS  BUILT  IN  OCTQ 


* 

« 


I 


^    I.  d  by  Google 


,  Google 


Plate  XVIII. 


-  *— 


mOEPLNDLNCE  CHU^E     PROM  POINT  BELOW  fC  'O^^  ^A^l-  HAD  A  DEPTH  OF  .5  TO 


,  Google 


Plate  XIX. 


VIEW  FROM  ROOF  OF  SNAG  BOAT.  JUsJfED  YELLOW-PINE  LUMBER  USED 
IN  OUTER  HALF:  REMAINDER  COTljiEN  AUGUST  28.  1898. 


f 


.  -d  by  Google 


Plate  XX. 


,  Google 


MISSOl'RI  KIVKR  CnMMISSIoX.  LITTLK  UIA  K  KKA<  H.  PLATE  XXIII. 


PILE  DPIVER  AT  WORK  RESTORING  OiKE  2  A    STAGE   I2  FEET  ABOVE  S.  L.  W.  VIEW 

TAKEN  JUNE  5.  189^ 


MISSOURI  RIVER  CoMMlSSInN.  ULASlJOW  RKACH.  PLATE  XXII. 


DIKE  3C   DAMAGED  BY  MOVEMENT  OF  iCE  GORGE     FROM  POINT  BELOW    '00  FEET  FROM 
SHORE     STAGE  4  7  FEET  ABOVE  S.  L  W.    VIEW  TAKEN  DECEMBER  23,  1898. 


,  Google 


d  by  Google 


MISSOURI  RIVER  COMMISSION.  HUST8DALK  RKACH.  PLATE  XXIV. 


ABATTIS  B     PROM  LEFT  BANK,  LOOKING  TOWARD  RIVER     STAGE  14  FEET  ABOVE  S   L  W. 

VIEW  TAKEN  DECEMBER  29.  1898. 

MISSOURI  RIVER  COMMISSION,  <iLAS({<>\V  REACH.  PLATE  XXV. 


BANK  HEAD  :C     VIEW  FROM   SHORE  JUST  ABOVE  STRUCTURE  LOOKING  DOWNSTREAM. 
BANK  HEAD  WAS  COMPLETED  NOVEMBER  14,  Id98     STAGE  14  FLET  ABOVE  S    L  W. 


,  Google 
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Plate  XXXII. 


BANK  HEAD  6C     TROM  POINT  JUST  ABOV 


N  NOVEMBER  10,  IU>*B. 


-  -d 


.  J  Google 


Plate  XXXMI. 


BANK  HEAD  6  C    FROM  POINT  JUST  BElOWI^  TAKEN  NOVEMBER  lU  1898 
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Google 


j,  Google 
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Plate  XXXV. 
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Plate  XXXVIII. 


,  Google 
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MISSOI  RI  RIVER  (\KMMI8SIOX.  H(»WARI»S  BKND  RKAt'li. 


Plate  XLI. 


GABIONS  AND  BURRS.  READY  FOR  USE  IN  GROIN  CONSTRUCTION     VIEW  TAKEN 

APRIL  19,  \b99 


^    I.  d  by  Google 


MISS«>l-RI  KIVKK  COMMISSION.  (}LAS(!0\V  HKACM.      '  PLATE  XLIII. 


GROIN  CONSTRUCTION     LAUNCHING  A  GABION  IN  GROIN  NO.  2.  BANK  HEAD  5C 

VIEW  TAKEN  APRIL  24.  1899. 


MISSOfKI  KIVKK  COMMISSION.  HOWARDS  HKNH  KKACH  PlaTE  XLIV, 


SROIN  CONSTRUCTION    BANK  HEAD  6  F     LAUNCHING   A   GABION    IN   GROIN  B    107  FEET 
OUT   FROM    POST   CIRCLE      STAGE    146  FEET   ABOVE  S    L    W     VIEW  TAKEN    APRIL  29 


d  by  Google 


,  Google 
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• 


»IlSSorRI  HIVKK  COMMISSION.  HnWAHDS  BKNF)  RKACH. 


Plate  XLVI. 


BANK  HEAD  6F  VIEW  FROM  POINT  ON  MAIN  BANK  AT  RADIAL  8.  LOOKING  UPSTREAM. 
SHOWING  SPURS  AT  SHORE  ENDS  OF  GROINS  B  AND  A  IN  THE  FOREGROUND  IS 
SHOWN  A  PORTION  OF  THE  GROIN  ON  RADIAL  6  STAGE  10.2  FEET  ABOVE  S  L  W. 
VIEW  TAKEN  MAY  24,  1859. 


.MISSOURI  RIVKR  COMMISSION.  HoWARl>S  UKNI)  REACH  PLATE  XLVII. 


BANK  HEAD  6  F.  VIEW  FROM  POINT  ON  BANK  :30  FEET  ABOVE  LINE  OF  ABATTIS  LOOK- 
ING DOWNSTREAM.  THE  DRIFT  IN  FOREGROUND  RESTS  AGAINST  ANCHOR  PILES  OF 
ABATTIS     STAGE  12  15  FEET  ABOVE  S    L    W     VIEW  TAKEN  JUNE  18.  1899 


^    I.  d  by  Google 


PELICAN  BEND     SHOWING  CONSfe  PT  EM8E  R  2.  I«98 


-  -d 


.  J  Google 


,  Google 
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was  transferred  to  work  nnder  the  MisHiRMippi  River  Coinini'^Hion,  where  I  rtmuunad 
till  May  16,  1899,  when  I  n-suined  my  position  in  chaig'-  <•!  the  work  here. 

The  river  and  harbor  bill  of  Alardi  3,  1^99,  contains  an  appropriating  $25,000 
forconfiinaiDiirtlie  improvement  of  the  OmijL^e  River;  u1h<>  uiithori/ini;  the  Secretary 
•f  War  to  enter  into  a  contraet  for  the  comiiletiou  of  Lock  and  Dam  No.  1,  the 
aiiiiiuutof  the  contract  not  to  exc»'t'd  .tl  I»),OtM». 

la  accordaiioe  with  the  above  provision,  bids  for  the  work  were  caUe4  for,  and 
opened  Uay  6,  1899.  A  contract  was  entered  into  Mny  16,  IK^'J,  with  the  lowest 
biiiilvrs,  James  S.  i'oilnril  and  .losopU  1).  WaUacc,  of  (  liaiiii>ai -n,  111. 

The  Gon tractors  started  a  small  force  at  work  at  thu  lock  about  June  1,  and  the 
force  has  grabdually  increased  till  at  the  end  of  the  year  a  force  of  25  to  SO  men  are 

Ttiu  temporary  buildings  have  beau  repaired  anil  extended,  machinery  overhauled| 
■nd  a eonsmerable  amount  of  exeaviition  done  for  the  abutment  at  the  sontii  end  of 

the  dam.  T  ;im  iufornuMl  that  subcontracts  for  the  iron,  eenieut,  pil«!S,  and  a  portion 
of  iholumb'T  required  have  been  let,  and  the  <l«-livery  ot  the  mafurial  will  bt'^^in 
very  soon.  The  stiboo&tract  lor  the  ironwork  has  been  entered  into  with  the  K«;n- 
wood  Rrid;.?**  Compuny  of  ( 'Iiicripo.  An  inspection  was  niad«  of  tlicii  laciiitirs  for 
doin;;  tlio  work  on  June  9,  ami  a  number  of  samples  of  steel  of  mzvs  to  be  used  were 
procared  from  their  stock  yard.  Testa  were  matlc  of  these  samples  and  the  material 
lontiil  to  bo  of  a  superior  (juality  and  entirely  sntisf  actory, 

iJtl^il  plauu  for  the  lock  gates,  emplyinjjj  and  itllinji  valvo.^,  maneuvering  gear  for 
tht;  pites,  aii<l  plans  for  the  dam,  with  all  controlIinL;  mechanism,  have  been  mado  and 
cliecknl  o\'er,  and  requisitions  made  lor  moh  waieriid  as  is  to  be  famished  by  the 
Guverutueut. 

Very  reapeotfnily,  yonr  obedient  setTant, 

F.  B.  Maltuy,  AtMiaut  UngiMtr. 

Capt.  UiRAJi  CHnTK?n>BN, 

Carp$vif  Eiujivo:    u.  S.  A., 

Hwirctarii  MUaouri  River  Commk^toa 


Appendix  L 

AKXUAL  RCPORT  OK  THE  GASCUNAOK  KIVEB,  BT  KB*  V.  B.  HALTBT,  ABHIgTAIfT 

maiMBSB. 

HiSBOURI  RiVKR  COM.MISSIOX, 

Ota'jf  CHi/.  Mo.,  June  ISOO. 

CAFTACi:  I  bave  the  honor  to  submit  the  following  report  of  operations  on  the 
Gtaeonade  Rf  ver  for  the  year  ending  June  30, 1899: 

Owing  to  a  lack  of  apiuepi  iat  i..n  no  work  of  improvement  has  been  done  by  the 
Goverauient  on  the  river  since  the  summer  of  IbtHi.  (,5>oe  lieport  of  l&y7.)  The  river 
ftnd  harbor  ftot  of  March  3, 1H99,  contained  the  item,  <' Improving  Gasconade  River, 
MisHouri:  Continuing  improvenicjit,  $15,000." 

bupenrisiou  of  the  improvement  contemplated  was  placed  under  my  direction  by 
yon  en  Hay  17,1899. 

Mr.  S.  V.  Crrct-lina.  assiHtant  r  nfrinecr.  was  placcil  m  direct  charge  on  May  22, 
18yi»,  ou  bis  ro**uiiiiug  his  position  with  the  Missouri  liiver  Commission  after  being 
tnoBtered  out  of  the  United  States  Army  as  captain  of  the  Third  Keginient  of  Vol- 
unteer L:tiLrit>«^er«.  Since  jwsuniing  charge  of  the*  work  several  interviews  have 
been  had  wiib  the  steamboat  men  interested  in  ih«-  navigation  of  the  river,  to  ascer- 
tain th.  ir  wiabes  as  to  the  work  to  be  done.  An  exaniinaiiou  has  l>een  made  of  the 
rivor  fi  ,11,  itM  Tiioiitli  to  the  head  of  T-ii<.r>  Heiid.  A  project  for  the  season's  work, 
>uii  au  esuiiiau:  of  co»t,  has  been  pn  p  uisd,  and  it  is  hoped  that  it  will  be  possible 
begin  operations  early  in  the  coming  month. 
Very  respectfully,  yonr  obedient  servant, 

P.  B.  Maltbt,  JsfMteal  ITjijirfoMr. 

Capt,  H.  M.  CiiiTTKNDr.N, 

C^Tfii/  EngineerBy  U.  S.  A., 

Secrtlary  MiUQWri  JNlW  (;9iiiMlMiQ«. 

£l(a  99  
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AJfNUAZ.  BBBOBT  OF  THE  CALIFORNIA  DIVERTS  C0M3fI88I02l  FOB  TEB  i 

FISCAL  YBA&  mDlUa  JUHB  SO,  1899, 

GALIPOBNIA  DilBBIS  COMMISSION, 

OimBSikL :  The  Oalifornia  Debris  Oomtnission  has  the  honor  to  submit 
the  following  auuual  report  for  the  fiscal  year  ending  June  30, 1809. 
Previous  reports  of  the  Commission  may  be  foaud  as  foUowBs 

1894,  Report  of  Chief  of  Engineers,  U.  S.  A.,  pp.  3169  to  3177. 
\m,  Reportof  Chief  of  HuKineere,  U.  S.  A.,  pp.  4019  to  4075. 

1896,  Report  of  Chief  of  Kngiueers,  U.  8.  A.,  pp.        to  3874. 

1897,  Keportof  Chief  of  E.-jjineers,  U.  S.  A.,  pp.  3%1  to  3m 
im,  Report  of  Chief  of  En^'ineers,  U.  S.  A.,  pp.  3549  to  -^69. 

Tlie  CoiiiiDi8.siou  wa«  created  by  act  of  Congress  approved  March  1, 
1893.  During  the  past  year  its  menibers  have  been  the  foUowiug  officera 
of  the  Corps  of  Engineers,  viz:  Ool.  Ohas.  B.  Sii(er»  from  July  1  to 
November  1,  1808;  C<»1.  S.  M.  Mansfield,  from  November  1,  1898,  to 
Jiiiie  30,  1890;  Maj.  W.  11.  lleuer  and  Lieut.  Her>w^rf  I>*';ikyne  for  the 
entire  year.  Col.  vSuter  was  i)roxident  of  the  Comiiuission  (o  November 
1,  U^S,  ifciid  Col.  Mansfield  \s  as  president  from  Noveiubcr  14,  1898. 
Lieut  l>eakyD6  was  secretiiry  for  the  entire  year. 

The  State  Debris  Commissioner,  the  Hon.  John  F.  Kidder,  has  been 
prrseiit  at  ino.-^t  of  the  sessions  of  tho  commission  hv]<]  durmg  the  year. 

Mr.  HiilHTt  Vischer,  civil  eiiirinrer,  has  been  in  the  employ  of  the  com- 
mission throughout  the  year,  luspoctiiig  the  operations  of  mines  work- 
ing andcr  permits  from  the  commission,  looking  after  Illegal  mining  in 
the  diatriot  nnder  the  commission's  jurisdiction,  and  condaettng  the 
investigation  of  a  site  for  a  restraining  dam  in  the  Yuba  IJiver. 

The  jni  isdiction  of  the  connnis.sion  extends  to  hydraulic  mining  in 
that  portiiin  of  the  State  of  California  drained  by  the  Sacrameuto  and 
San  Joaquin  River  systems. 

The  dntles  of  the  commission  may  be  briefly  stated  to  be:  First,  the 
pteventioii  of  such  hydraulic  mining  as  may  be  deemed  ii^nrions  to 
tW  i;xable  waters  within  the  commission's  jurisdiction,  ])P!  nntting, 
•iiKicr  proper  re^^iilation,  such  mining  in  cases  where  it  can  l)e  carried 
without  such  injury;  second,  to  mature  general  plans  for  the  improve- 
■»wit  of  the  rivers  whose  navigability  has  been  injured  by  hydranlio 
mining,  and.  if  practicable,  to  devise  general  metliods  whereby  snch 
BUDing  may  be  carried  on  without  damage  to  the  navigable  waters. 

PBEYBNTION  OF  ILLEGAL,  HI^INa. 

In  accordance  with  the  opinion  of  the  zVttorney-General  of  the  United 
States  (Appendix  A,  House  Ex.  Doc.  No.  N,  Fifty-third  Congress,  tliii  d 
'^'iSiiion),  the  cotnmi.ssion  li-is,  .since  the  date  of  its  last  annual  rejioit 
(J«ly  L  ib96i,  called  the  aLlcutiou  of  the  owners  and  operators  of  six 
•  8747 
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mines,  which  were  being  worked  il]eij:al]y,  to  the  reqnireinents  of  the 
law  and  the  duties  of  the  comtiiisgion  in  the  matter.  These  mines  are 

all  small,  and,  so  far  as  known ,  h:\\  r  !>een  closed. 

On  June  S,  ist)7,  the  (•oinniissioii  receivt^d  notice  i'voin  tlie  Tiiited 
•  States  distrii  t.  attorney  tbal  the  iniun*  tion  8uit  requested  by  the  com- 
luisBiou  on  December  4,  IBiM^  against  the  North  Bloomfield  Mining 
Company,  had  been  decided  by  Judge  Boss,  of  the  United  States  eircuit 
court,  in  favor  of  the  United  States,  and  that  the  injunction  had  been 
isKued.  On  .lune  ISJT.  tlic  eonunission  was  inforuitHl  that  an  appeal 
Inul  been  taken  l)y  tin*  Ncntli  IHoonitiehl  Mininfj  C-onij>aiiy  and  lliat 
their  motion  to  vacate  the  injuuctiou  pending  the  ap[)eal  had  been 
granted.  Ko  fnither  official  information  concerning  the  case  lias  been 
received,  but  a  irport  was  publish<'d  more  than  a  year  ago  by  the  news- 
pa])<M  s,  stating  that  the  appeal  had  been  decided  in  favor  of  the  United 
States. 

Al'PI^lOATlONS  AND  PKUMITS. 

The  commiHsiou  has,  since  it  organize<l,  received  130  applications  to 
mine;  338  permits  have  been  granted.  A  table  showing  a  synopsis 
of  the  applications  received  and  the  action  taken  is  appended  and 

ninrkcd  .\. 

Til irieen  permits  have  been  cuncele(i  and  ol  permits  have  been  at 
dilit  rent  times  temporarily  suspended,  generally  on  account  of  the 
ne'^lect  of  the  owners  to  conqdy  with  iiistraetions  concerning  the 
impuiiuding  works,  or  from  accidents  to  those  works. 

Xo  considerable  failare  of  iniponnding  barriers  has  come  to  the  notice 
of  the  cornittission  during  the  year. 

Tlie  lotai  amount  of  material  niiiird  under  permits  during  the  year  is 
e8timated  at  038,499  cubic  yards.  The  available  storage  providetl  at 
preHent  aud  partially  or  whqlly  completed  for  future  operations  is  esti- 
mated  at  7,500,<HK»  cubic  yards. 

The  re(|uirements  in  respect  to  storage  of  detritus  exacted  by  the 
commission  during  the  past  year  have  been  the  same  as  those  during 
the  previous  year. 

JSo  dam  for  impounding  detritus  in  the  laiger  streams  has  as  yet 
been  authorized  by  the  commission.  The  investigation  of  a  site  for 
such  a  <lam  is  being  made  in  the  Yuba  River.  The  services  of  the 
assistant  encfiiif'^'t*  em])loyed  by  the  commission  have  been  devoted 
durini^^  a  lai  ^e  pari  ot  the  past  two  years  to  the  collection  ol  data  on 
the  Vuba  Kiver.  The  records  of  previcms  investigations  have  been 
Studied  anil  a  large  amount  of  field  work  has  been  done.  A  careful 
survey  of  the  catiyon  known  as  the  Narrows  of  the  Yuba  River  was 
made.  Borings  were  made  with  great  difficulty  to  determine  the  depth 
of  the  izravel  nt^posits  in  the  river  at  this  plaeo.  Trivestigations  liave 
been  made  in  ti»e  lower  part  of  the  river,  between  the  Narrows  and  thi^ 
city  of  3Jary8vule,  and  in  the  country  adjacent  to  the  river,  in  order 
that  before  proceeding  to  mature  final  ]>lans  the  commission  might 
possess  fhll  information  on  the  subje^^r. 

Tlie  couimissicm  expects  to  submit  a  special  report  of  its  investiga- 
tions and  plans  as  soon  as  they  are  completed. 

mi'liUVKMENT  OF  RIVERS. 

The  duty  of  devising  plans  for  the  improvement  of  the  rivers  con- 
cerned devolves  upon  the  commission  by  section  4  of  the  act.  A  board 
has  since  been  appointed,  in  accordance  with  the  act  of  OougrcBK 


Digitized  by  Google 


APPENDIX  Y  Y — EEPORT  OF  CALUb^ORNIA  D^IBRIS  COMMISSION.  3749 

approved  June  3, 1890,  and  charged  with  the  daty  of  preparing  plans 
for  the  inij  roveinent  of  Sacrainento  and  Feather  rivers. 

T!r<»  nat  of  Congress  approved  .luiir-  3. 1806,  also  a])proi>!  iatotl  !?!'i.^O,Of>o 
for  the  construction  of  restraining  barrifM-s  lor  the  protection  <•!  the 
Sacramento  and  Feather  rivers,  and  provided  that  the  Treii8ur»*r  of 
tbe  United  States  should  be  authorized  to  receive  fW)m  the  State  of 
Oaliforiiia  any  and  all  sums  appropriated  or  to  lie  appropriated  by  ttie 
State  f'<  >i  the  same  purpose,  such  sums  to  be  expended  with  the  Federal 

ai>|>n  )|  )X'i:»tioTi, 

Tlie  li^^ii.-'lature  of  the  State  of  California  on  March  17,  1807,  passed 
an  ucfc  apjiropriating  $250,(i0<>  to  be  used  in  conjunction  with  the  above 
appropriation  of  the  United  States.  Owing  to  legal  obstacles  in  the 
way  of  payment  of  any  money  by  the  State  treasurer  of  I  'alifornia  to 
tlie  Trcnsiirrr  of  the  I  iiiUMl  States,  this  nionoy  can  not  be  recc'ivt  d  by 
the  Treiisiin'i'  of  the  United  States,  but  musr  be  paid  froni  time  to  time 
by  the  State  otUcers  to  some  ])ersou  or  persons  designated  by  the  Cali- 
fornia Debris  Commission,  presumably  to  the  person  or  persons  who 
have  »<*ttially  pei  formed  work  ou  restraining  barriers.  Tlie  sundry 
t'i\il  bill  ap])rov(Ml  July  1,  1808,  contains  n  provision  that  will  render 
Uiis  money  of  the  State  of  Oalitbriiia  available. 


Idoney  statement 

Julj 
of 
Amoont 


ulj  1,  1808,  amount  approprintt'd  by  act  of  July  1,  isns,  for  "  Expousea 

of  CaliCoruia  Di^bris  Coiiinilfiiiioii,  18J»9"  $15,  OfX).  00 

^ont  expended  daring  the  fiseal  year  ending  June  30, 18i)D   10, 745. 99 

Amonut  unexpended  on  Jnne  30, 1899   oi 

Oatotouding  Uabllitiee   1, 07&  ;iO 

Balance  (rOTerted  to  Tkvaanry)   3,177*71 

July  1, anif.tuit  ai>iiiopriateu  by  ad  of  March  :^  ISW.  for  "Expwnaos 

of  CaliforniH     brn  CommisBion/lflOO"     16,000.00 

Amonut  ostimat.  d  to  be  necossury  for  expi'nsos  of  California  Ucbria  Uom- 

mibsiuii  for  the  tiscul  year  ondiiig  June  30, 1901   16,000.00 

Bespectfuliy  sabmittedL 

8.  M*  MA19SFIBLD, 

Colour',^  Corps  o/Bngineen. 
W.  U.  Ueukr, 

Major,  CufjfS!  i)/  Engineers, 

HEKHER'i  DkaICVNE, 

Mrsi  Ideatf  Curjjs  of  Engimen* 

Brig.  Gen.  John  M.  Wn.so?^, 

Okie/  o/  £nyincers,  U,  & 
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ESTABLISHMENT  OF  HARBOR  LINES  IN  HONOLULU  HARBOR,  HAWAIIAN 

ISLANDS. 

Treasury  Department, 
Office  of  the  Coast  and  Geodetic  Survey, 

WaHhimjton,  D,  C,  Fehruar}/  2, 

Dear  Sib:  1  have  the  honor  to  inclose  herewith  copy  of  a  letter  just 
leoeived  from  Mr.  William  A.  Kinney,  attorney  for  the  Oaha  Railroad 

and  Land  Company.  This  company  is  anxions  that  step^i  should  be 
taken  toward  tlie  lixin^;  of  a  definite  harbor  line  in  the  harbor  of  flono- 
lolu,  in  order  that  it  inay  proceed  with  <'0!if*Mn]>lated  ini])ro\ emoiitj^. 
Any  great  delay  iu  settling  this  qiuvstiou  would  apparently  work  a 
hardship  to  these  people.  As  the  question  of  the  improvement  of  har- 
bors Is  not  a  part  of  the  work  of  this  Bnreaa  but  is  nnder  the  direction 
of  the  Chief  of  Engineers,  the  inquiry  is  respectfully  referred  to  you, 
with  the  request  that  yon  will  give  Mr.  Kinney  surh  definite  answer  as 
may  be  ])ossible.  i  shall  be  glad  to  transmit  your  reply  to  him  if  sent 
to  this  oliice. 

Bespectfhlly,  yours,  Hbnby  S.  PBiroHETT^ 

SvpmntmiimU 

Brig.  Oen«  John  M.  Wilson, 

'   Okie/ of  Mngineer$^  U.  8,  A, 

{Fint  IndoniMiMiit.] 

Office  GiiiEP  of  Engineers, 

IT.  8.  Abut, 
F^ruarjf  6, 1899, 

Bespectfhlly  submitted  to  the  Secretary  of  War. 

This  is  »  roquest  tor  the  establishment  of  harbor  lines  in  the  harbor 
of  Uouoiulu,  Hawaiian  Islands. 

These  islands  were  annexed  to  the  United  States  by  joint  resolution 
approved  July  7, 1898.  Xhia  resolution  provides,  inter  alia,  that  nntil 
Congress  shall  provide  for  the  government  of  the  islands  all  the  (;ivi1, 
judicial,  and  military  powers  exercised  by  the  officers  of  the  existing 
government  in  said  islands  sliall  bo  vested  in  such  person  or  persons 
as  the  l*resi(leiit  of  the  United  iState.s  sliall  direct;  and  fiirtlier,  that 
the  municipal  legislation  of  the  islands,  not  inconsistent  with  the  joint 
resolntiott,  nor  contrary  to  the  Constitution  of  the  United  States,  shall 
remain  in  force  nntil  the  Congress  of  the  United  States  shall  otherwise 
deterniiiie. 

Under  the  terms  of  the  resohition  a  Coninnssion  was  appointed  by 
the  President  to  recorrimend  to  Congress  such  legislation  concerning 
the  islands  as  they  shall  deem  proper. 

So  far  as  known,  Congress  has  made  no  provision  for  the  govern- 
ment of  the  islands  and  has  enac*ted  no  legislation  concerning  them  as 
coTitefiiplated  by  the  joint  resolution.  I  am  of  tlie  opiTiioii,  therefore, 
that  the  time  has  not  arrived  tor  the  War  Department  to  under  take  the 
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ESTABHSHMENT  OF  HARBUK  LINES  IN  HONOLULU  HARBOR,  HAWAIIAN 

ISLANDS. 

Treasury  Department, 
Office  of  the  Coast  and  Geodetic  Survey, 

Washington^  D,  C,  February  2j  1899. 

Deab  Sis:  I  have  the  houor  to  inclose  herewith  copy  of  a  letter  just 
received  from  Mr.  WiUiam  A.  Kinney,  attorney  for  the  Oahn  Railroad 

and  Land  Coiti])any.  This  company  is  anxious  that  steps  sliould  be 
taken  toward  the  lixiii^if  of  a  dofinitc^  luirhoi-  Vuw  in  tlu*  harbor  of  IFono 
Inlii,  in  order  that  it  may  proce<Ml  witli  coiit*  ]!) pl  iu  *!  improvemeiits. 
Any  great  delay  iu  settling  this  question  would  apjjarently  worlt  a 
liaraship  to  these  i)eople.  As  the  question  of  the  improvement  of  har- 
bors is  not  a  part  of  the  work  of  this  Bnrean  but  is  nnder  the  direction 
of  the  Chief  of  KnginoerSt  the  inquiry  is  respectfully  referred  to  you, 
with  the  request  that  you  will  give  Mr.  Kinney  snrh  definite  answer  as 
may  be  possible,  I  shall  be  glad  to  transmit  your  reply  to  him  if  sent 
to  this  otliee. 

Respectfully,  yours,  Hbnby  S.  Fbitohbtt, 

Brig.  Gen.  John  M.  Wilson, 

OkUif  qJ  Jiingineers^  U,  S,  Am 

[Finn  indofMBKmt.] 

Office  Chief  of  Enginebrs, 

U.  8.  ARHTy 
Fetrruarif  6y  1899* 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  request  for  the  establishment  of  harbor  lines  in  the  harbor  ' 
of  Honoluhi,  liawaiian  Islands. 

These  islands  were  aunesed  to  the  United  States  by  joint  res^^lution 
approved  July  7, 1898.  This  resolution  provides,  inter  alia,  that  until 
Con^Tess  shall  provide  for  the  i^overnment  of  the  islands  all  the  <tivil, 
judicial,  and  military  i)0wer8  exercised  by  the  officers  of  the  existing 
government  in  said  islands  shall  be  vested  iu  siu-h  person  or  persons 
as  the  President  of  the  Uiiiteil  States  shall  direct  :  and  turtlier,  that 
the  municipal  legislation  of  the  islands,  not  inconsistent  with  the  joint 
resolution,  nor  contrary  to  the  Oonstitntion  of  the  United  States,  shall 
remain  in  foree  until  the  Oongress  of  the  United  States  shall  otherwise 
determine. 

Under  the  terras  of  the  resolution  a  ('ommission  was  a])i)ointed  by 
the  President  to  recommend  to  Congress  such  legislation  concerning 
the  islands  as  they  shall  deem  proper. 

So  far  as  known,  Congress  has  made  no  provision  for  the  govern- 
ment of  the  islands  and  has  enacted  no  legislation  (;oncerning  them  as 
coTiteni plated  by  the  joint  resolution.  1  am  of  tlie  npinioTi,  therefore, 
that  the  time  has  not  arrived  for  the  W^ar  Departmeut  to  undertake  the 
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establishment  of  harbor  lines  iu  this  important  harbor.  11',  however,  in 
the  optuioo  of  the  Secretary  of  War  tbe  eslaiblishiiietit  of  harbor  lines 
in  Honolaln  is  permissible  under  present  conditionsof  law^and  a  subject 
which  should  have  iinmodiate  consideration,  it  is  snjrfTOstcd  that  such 
considoratifvii  can  be  sccurod  by  tlie  ajipointmont  of  a  hoard  si'lected 
hum  tli<3  oiiicers  of  tlie  Third  Battalion  of  tiie  Second  Kcgiment, 
United  States  Volanteer  Engineers,  now  stationed  in  Honolulu,  under 
the  oommand  of  Maj.  W.  0.  Langfltt,  United  States  Volanteera.  This 
battalion  is  not  nudcr  the  orders  of  the  Chief  of  Engineers,  but  of  the 
oommauding  general  Department  of  California. 

John  M.  Wilson, 
Brig,  Qen,,  (J kief  of  Kngineern^ 

V,  8*  Army. 

Wab  Department, 

JUDGE-ABYOCATfi-GBNEBiL'S  OFFIOB, 

WagUnpUm^  D.  0.,  February  16y  1899. 

Respectfully  retamed  to  the  Secretary  of  War. 

It  is  nuderstood  that  the  legal  question  raised  in  within  oommnnica' 
tion  is  whether  the  Secretary  of  W^ar  has  authority,  un<ler  <  xisting 
laws,  to  f  iiise  harbor  lines  to  be  established  in  the  harbor  of  Uonololn, 
Uawaiian  islands. 

Under  Joint  resolution  of  July  7,  i6US,  the  Hawaiian  islands  became 
<*a  part  of  the  territory  of  the  United  States  and  snbjeet  to  the  sover- 
eign dominion  thereof;  ^  and  there  is  no  provision  in  the  resolution  that 
the  laws  of  the  United  States  with  respect  to  harbor  lines,  which 
were  intended  to  o])(»r:ite  throughout  the  Unitcif  States,  should  not 
apply  to  these  islaiuis,  as  there  is  with  resi)ect  to  the  laws  relative 
to  public  lauds,  the  laws  relative  to  customs,  etc  I  am  of  opinion, 
therefore,  that  if  it  is  made  manifest  to  the  Secretary  of  War  that  tbe 
establisliment  of  harbor  lines  is  essential  to  the  preservation  and  pro- 
tection of  the  harbor  of  Honolulu,  he  may  cause  them  to  be  established 
under  section  12  of  the  river  and  harbor  act  of  September  19, 1890. 
(26  Stet  L.,  455.) 

G.  N.  Libber, 
Judge-AdvoetU&-Q0n0rak 

p^mrtli  indoraemMtt.] 

Wah  Department,  March  isnf). 

Ecspectfully  referred  to  the  Adjutant-General  to  have  a  lioard  con- 
vened ill  ac<tordance  with  the  su^irgestion  of  the  Ohief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  Tuteedaub,  Chitf  Ohrlh 

[Fifth  indorsKincnl.] 

Headquabtbrs  of  thb  Abht, 
Adjutant-Gsnbral's  Office, 

^farch  14,  1899. 

Ecspcctfiilly  ref*  rrod  to  the  commanding:  l^^mioi  iI  Department  of  Cali- 
fornia. San  Franci.Nco,  Cal.,  who  will  con\cne  a  Board  of  Otticers  at 
Honolulu,  in  accordance  with  suggestion  of  the  Chief  of  Engineers  iu 
first  indorsement  hereon. 

By  command  of  Migor-General  Miles: 

W.  H.  Carter, 
AmsUUmU  A^jukM^ChneroL 
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[Bbtfh  liidWMniMit.1 

Headquarters  Pepaktmknt  op  CALiinKNiA, 

.sV(n  Francisio,  Cah^  March  -j::, 

BeepectfuUy  referred  to  MaJ.  William  (3.  Langrttt,  Second  U.  8.  Vol- 
anteer  Engineers,  Uotiolala,  Hawaiiau  Islands,  for  the  information  of 
tbe  Board  of  Officers  appointed  by  paragraph  3,  Special  Orders,  ^o.  59, 
carreut  series,  from  these  headquarters,  and  of  which  he  is  the  president 

By  command  of  M^jor-Qeneral  Shafter: 

J.  B.  Babcock, 
Asamtunt  Adjutant-Qc/terak 

ISavmth  ladonMiMiit.] 

Honolulu  Habbob  Line  Boabd, 
ffanolulUf  Hawaiian  IsUtude^  April  15^  1699, 

Bespectfally  letarnrd  to  the  assistant  acUntant-geueral,  Department 
of  California,  inviting  attention  to  the  report  of  the  Board,  dated  April 
15,1899* 

W,  C.  Langfitt, 
'Major  ikoond  U,  8.  VoL  EnffineerM^  PreMmt  of  the  Boards 

Headquabtbbs  Depabthbnt  op  Oalifobnia, 

San  Francisco^  OaL,  May  2^  1899, 

Respectfully  returned  to  the  Ad jutant-Goneral  of  the  Army,  inviting 
attention  to  the  inclosed  report  and  maps '  made  by  the  Board  of  Othcera 
appointed  by  paragraph  3,  Special  Oi^lers,  No.  5U,  current  series,  irom 
these  headquarters. 

Wm.  B.  Shaftbb, 
MaJor^Oeneralf  Cfammati^ing, 

[Kiutb  indoncmeut;.] 

Adjutant-Oenerai/s  Office, 

Wfuthingion,  Maijf  10, 1899. 

Kespoctfiiny  retnrnod  to  tlm  Secretary  of  War.  with  report  iiK-losed 
of  the  Board  convened  in  aeeordance  with  the  sujxj;e8tion8  of  the  Chief 
of  JSugineers^as  directed  iu  the  fourth  indori»enieni  liereon. 

H.  0.  GoRBUi,  Adjutant-QeneraU 

Office  Chief  of  Engineees, 

U.  S.  Abhy, 
June  6, 1899. 

ReRpectfully  returned  to  the  Secretary  of  War. 

Application  havin|]r  been  made  for  the  eatahlislnnent  of  harbor  lines 
in  the  harbor  of  llonohdu,  Hawaiian  Islands,  a  Board  of  Oflieer.s  was, 
by  direction  of  the  Secretary  of  War,  constituted  by  the  commanding 
general,  Department  of  California,  to  consider  and  report  on  the 
sabjeot. 

The  report  of  the  Board,  dated  April  18, 1890,  is  herewith,  accom- 
panied by  atracingon  which  is  delineated  the  harbor  line  recommended 
by  the  Board  for  adoption  by  the  Secretary  of  War  njnler  the  pro- 
visions of  section  11  of  the  act  of  Congress  approved  iUurcii  3,  I8U9. 

1  Mot  printed. 
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It  iH  n'H[M'ctfiilly  su^^gciitcd  that  before  takiiij;  definite  action  upon 
the  harbor  lines  of  Honolulu,  a  copy  of  the  report  and  tracing  be  sub- 
mitted to  tbe  present  atttborities  of  Honolulu  for  an  expression  of 

opinion. 

'i  hese  lines  have  Ix  en  recommended  soh'Iy  witli  a  view  to  the  pro- 
tection of  the  harh«H-  and  the  convenience  «>f  tiic  mn  i^^ar  ion  iuteresf*?, 
but  it  is  proper  to  rcmarlc  that  the  harbor  lines  pniposeil  by  the  Board, 
and  sliown  on  tbe  tracing,  do  not  apiiesir  to  aoconl  in  all  respeots  with 
tbe  wishes  and  views  of  the  local  authorities  of  Honolulu. 

John  M.  Wilson, 
Brig,  Gen,,  Chief  of  £n<jineersy 

U,  S.  Army, 

WAR  Department,  June  17^  1S99, 

The  harbor  lines  proposed  by  the  Board  are  a  pproved  as  modified  by 
the  within  descriptioD. 

D.  Metklejohn, 
Acting  Secretary  of  Wan 


MBMORAKDUM  OV  DXSORIPnOlT  TO  StTBBTITUTE  TOBfTBB  OHX  IN  THB  BXPORT  OV 

'IBS  BOARI>.  ' 

Ba»t  »ide  of  harbor. — Be$r<nn1ng  at  the  northAnnt  oorner  of  the  harbor,  ftt»ni  wbfoli 

tLo  intfi -icrtion  of  Kakaul'ls  i  an«l  Kiu'^  sii..t.M  is  S.  (kJ  -  25  1'.  "(lO  f«>rf.  aiitl  fitira 
which  tilt-  iut<^rs«  ctiun  uf  the  south  linu  of  Klnu  street  and  the  eust  line  of  Queun 
street  is  JH.m^  25"  R.  355  feet.  tho>nce  S.  2^"  14'  W.  to  the  NW.  corner  of  Sorenson's 
whjirf,  thonct'  S  ,    iTi  K.  to  tin*        <  nmt>r  of  the  Nmuinu    r  •  <  f  \vli;irf'.  flieuce  S. 
21^  44'  E. along  ihe  lace  of  said  Xuuuuu  strtMJt  wharf,  pasaiug  Brewcr'a  wharf  15 
*feet  west  of  itn  weat  face  and  continaing  to  a  point  where  saM  line  interaeete  the 
west  line  or  wharf  front  of  wluit  is  ki^nwn  n«;  tiro  Tioltirr^on  propt  ity.  tln;ii<'e  8.41*^ 
14'  W.  along  the  whiirf  line  of  H»id  Kobinsou  pruiiorty  275  iVot,  th»'n(  e<!s.  4i$^  25'  W. 
along  the  front  of  the  <  )c(>;inic  Steamsbip  Cnm]iarj.v's  w  barf  to  a  point  1$  feet  beyond 
tho  wost  corner  of  s  iid  line,  tbtMicfx  S.  IP  35  \V.  alonp  the  front  line  of  the  Inter 
iKiatitl  Steam  Navi«»ation  Oornpany's  wharf  thron;rh  the  westerly  corner  of  tbe 
Kckannoa  wharf  to  a  point  -n  feet  beyond  said  comer,  thence  S.  31^  IT'  lEI.  to  a  point 
23  fret  S.r.    l".  I'.nf  Rontherlv  corner  of  the  Pacific  Mnil  Steamship  Coinpanv's 
wharf,  thence  h.ii    17  E.60  feet,  thence  55'  W.440  feet,  theuc©  S,  38^  20'  W. 

pamllel  to  and  210  tVet  distant  from  the  sea  wall  2,110  feet  to  apoint  on  tbe  6-fooi 
eontonr,  thenre  S.  7^  CK)  \l.  to  deep  wafer. 

II  est  Hide. — He$; inning  at  the  same  starting  point,  thence  8.89^30'  W.to  a  }>oiut 
60  feet  distant  from  easterly  boundary  line  of  the  Oahn  Railway  and  Land  Com- 
pany; this  GfT  feet  measnred  in  a  dir« m  ttnn  ]irrppTidicnlar  to  the  said  boini'l.iry  line, 
thence  in  a  southerly  direction  on  a  line  j»;ualkl  to  and  GO  feet  from  the  easterly 
boundary  line  of  said  <  onijmny's  property  to  a  point  where  this  parallel  line  inteir- 
Beets  the  southerly  houndary  nrolonj^ed  to  the  westward;  thenee  8.71°  3.")  W.  nfiO 
feet  and  along  the  sonthern  boundary  of  said  property  to  its  southeast  corner, 
thi  iico  following; apj»roxiniatelv  the  (»  foot  contour  of  depth  as  follows:  S. 39'^  30'  W. 
420  feet,  them  e  8.31^  (X)  \V.320  feet,  thence  8.13^  56  \V.535  feet,  thence  S.  4"  35' 
W.  720  feet  to  the  extreme  easterly  point  of  the  Quarantine  wharf,  thence  S.  22P  32' 
E.  3r>0  feet,  thenre  8.  r*!-"  Mo  1 ..  u2o'feet.  thenee  S.  22-^  10  E.  270  feet  to  a  point  40  feet 
east  of  the  eastt^rly  corner  of  the  li>;ht-houiie,  tlience  8.  25"^  45'  W.  190  feet^  thenoe 
8. 410  45'  W.  1,770  feet,  thence  8. 73<^  00*  W.  to  deep  water. 


BEPOET  OF  BOARD  OF  ENGINEEBS. 

n  ARBOR  Line  Boaub, 
Smolulv^  Bawaiian  JulanUsy  April  IS^  1S99, 
Sir:  In  compliance  witb  your  indorsenieiit  of  March  3,  18!Jt>,  the 
Board  of  Officers  to  determine  aad  recommeud  liarbor  linee  to  be  estab. 
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lifihed  in  the  harbor  of  Houolalu,  Hawaiian  Islands^  has  the  hoDOr  to 
Bnbmit  tin?  followin<;'  report: 
A  public  meetinji'  in  this  matter  was  given  April  14,  18!)0.  This 

niectinjr  h;nl  lifH'ii  ndvertisfd  in  tho  public  nnd  other  means  tak<'n 

to  bring  it  to  thi*  iii>liee  of  all  interested  parties.  As  a  result,  the  niet't 
iug  was  largely  attended  by  representative  business  men  of  the  island, 
nnd  a  report  of  the  same  is  herewith  ineiosed,  marked  ^'Appendix  A."^ 
In  accordance  with  vitriona  recoinuicndations  made  bv  parties  attend- 
ing  the  meeting,  and  a  letter  received  from  the  Honolulu  Chamber  of 
Commerce,  hereto  attached,  niut  krd  ApfK^ndix  E,"  and  carctul  per- 
sonal investigation  of  the  lines  at  prer^eut  deterniinincr  the  haibor.  the 
Board,  alter  deliberatiou,  lias  decided  to  recommend  a  harbor  line  m 
fbllows: 

•  •••••• 

Accompanying  this  rcj^ortis  atraeiog'  showing  the  proposed  line. 
BeiipectfiiUy  snbniitted. 

VV.  C.  LANCiKITT, 

Major f  iSccond  U,  S.  Voluultcr  Engineers* 

Fred.  J.  H.  Kickon, 
Captain^  iSecotid  U.  S.  Volunteer  Engiiicers, 

II.  A.  SriaiNGETT, 

Captain,  Seemd  U,  8,  Volunteer  Engineers, 

The  Assistant  Adjutant  General, 

JDefabtment  of  Califobnia, 

San  FranciscOf  OaL 


AftiiUDix  IS. 

tSTTKR  or  MR.  O.  H.  KLOTGBL. 

HOKOLULU,  HaWAUAN  ISLANDS,  April  14,  1899, 

Gkntlrmkn:  The  harbor  Hue  shown  on  the  accompaiiying  map  is  reapeotfaUy 

•nbiiiitte<l  for  your  consideration. 

Thu  harbor  of  ilouolulii  is  sniall.  ItH  limitH,  ua  defined  by  the  barlior  lino,  Hhoald 
b«  so  established  as  to  give  all  the  urea  available  with  a  ruasoiinblo  expeuditnro  of 
nione}',  and  to  give  the  opportunity  for  constnictiniir  oouvenient  sliptt  and  wliarves. 
These  conditions  and  ref|niren>ents  are  met  l>y  the  plan  submitted. 

No  penuauent  wharf  should  exten<l  over  tliin  line  into  the  harbor. 

Thf  basin  at  the  north  cud  of  tin-  harbor  Hiioiild  bo  wide  enough  for  conveniently 
noving  veHselfl  while  others  are  lying  at  both  wharves,  and  for  an  anchorage  for 
smaller  craft. 

Wharves  and  slipa  vi^Mob  the  Oahu  Railway  and  Land  Company  proposes  to  co&- 
stmct  are  shown  on  the  map. 
Ah  the  necesHit y  arises  for  more  wharves  and  slips,  they  may  he  eonstmctedaloDg 

the  west  side  of  the  harbor. 
The  length  of  the  frontage  from  the  railway  wharf  to  the  light-house  is  3,000  feet. 

With  Klii.s  i.y  r^no  fr,-!  ,111.1  wliarv.-,-,  NO  by* 300  f.-.^t,  30  berths  of  IViO  fc-t  fa<-ti,  or 
an  aisgregate  wliarfago  of  U,000  feet,  can  bo  provided,  not  coauting  the  ends  of  the 
wharves. 

fieapeotfiilly  sabmitted.  C.  H.  Kli  fckl, 

Ch\i  f  J'.H'jliK  n-  (hxhn  Raihcag  and  Land  Company, 
To  the  jBoaki>  ov  Officeks  App()i:<rKi>  n>  iiKFour  on 

Babbor  Links  for  Honoluli;  Harbor. 

^^ot  printed* 
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Kims  OW  UMU  F.  K.  BA.TOB. 

Honolulu,  April  is,  1899, 

ChniTLBitnf :  On  be1i»1f  of  thtt  Ornhn  Hallirsy  and  L*iid  Company  I  beg  to  sabmit 

the  following  views: 

fYrjit— This  ooiupauy  does  not  put  itaelf  in  opposition  to  any  of  the  plans  sug- 
gested by  the  Hftwutian  government  reapeotliig  tho  harbor  lino  or  the  length  of 

wiiarvos  or  to  juiv  iu>rrifm  of  the  BUggostlons  made  hy  thv  miui'?t«r  of  the  interior, 
oiU«'r  than  the  wiiUh  ui  the  space  to  im  left  for  harbor  purpodes  at  the  mouth  ol' the 
Kananu  Stream. 

Sc'ond—As  to  Mi<>  width  of  tho  mouth  of  Nunanu  Stream,  it  is  stihinitrtMl : 

(a)  Of  two  ])hvu'i  fui'uinhirig  approximately  the  aume  whurt  room  that  which  pro- 
Tides  tlie  <;reat«  r  harbor  space  is  the  preierulile. 

(6)  The  wi.hli  of  ftvet  sni?(;<''^ted  by  the  railroad  company  is  no  more  than  is 
needed,  becuutiu  tiu»  liut»  HhoulU  he  u^lahliHhed  hu  that  it  would  he  possible  to  handle 
Hhijit  as  follows:  It  should  be  made  possible  for  shins  moored  on  either  side  of  this 
liiiiirh  of  tho  harbor  to  re<f»ive  aud  dincharge  freight  Kitunltanoonsly  from  the  shore 
aiul  irom  another  vessul  Iviug  on  the  other  side  of  the  bhip  no  being  discharged. 
This  is  a  condition  which  often  nrioes  in  HonolnlOi  and  is  very  likely  to  be  more  fre- 
quent in  the  future.  Thus  there  will  be  four  vessels  in  this  space.  There  should 
Hti  II  ho  room  enoaa^h  left  betwoeu  the  two  inner  vessels  for  the  easy  passage  of  other 
vesNels  up  and  down,  ho  that  berths  could  be  shifted  without  disturbing  the  vessels 
which  were  being  loaded  and  discharged  as  aforesaid.  It  would  be  a  misfortune  if 
this  central  space  were  made  bo  narrow  as  to  render  the  towing  of  a  square-rigged 
vessel  through  it  difficult  or  dau^'erouH.  Evaiy  fioot  gninod  wonld  bo  n  distiAOt 
public  gain  for  the  benetit  of  navigation. 

Third — As  to  the  line  on  the  west  and  sonth  side,  it  is  atibmlttod  that  everv  foot 
of  spaee  gained  wonld  ht\  a  public  benefit  The  line  of  5  feet  depth  is  profenlilo  tn 
that  of  6  feet  depth.   The  line  of  4  feot  depth  would  be  better  stilL 

Bespootfiilly  submitted. 

F.  M.Hat<h, 
For  the  Oahu  Jiailwap  and  Land  Comjian]/, 

Tus  iioAiu)  OF  CoMMJLssiOKsas  ON  Haubor  Lines 

rOE  TU  HaBBOB  of  HONOLHUr. 


LSTTBB  09  MB.  JAMBS  OOBDOIT  SPKNCRR,  8RCRBTABT  BOMOUn.V  C8LAMBXB  OV 

COMMBUCaL 

Honolulu  Chamber  of  Commerce, 

Honolulu,  Hatraiian  Js^landi,  April  17 f  1S09. 

DbabSir:  I  return  herewith  Hawaiian  government  blue  print  map  of  Honolulu 
Harbor^  kindly  loaned  to  tho  Honolnln  Chamber  of  Commerce  for  reference. 
I  am  instructed  by  the  chamber  to  leiid  yon  tho  following  reeolation  pasted  at  its 

meeting  to-day : 

Votedf  That  the  chamber  still  approves  of  tlie  recommendation  of  its  committee 

for  the  extension  of  the  Likelike,  Kitiau,  Br <  •  i  r,  Nuuan,  and  Sorenson  wharves,  to 
rnlieve  the  present  congested  couditionS|  aud  it  is  further  recommended  that  t>ucii 
extensions  bo  allowed  to  be  made  immediately  and  to  remain  nntil  other  acconuno- 
dations  are  proviihrd. 

I  refer  you  to  the  Muwuiiau  goverumeut  map,  retuiued  herewith,  lor  the  proposed 
extensions  of  wbai  vi  h. 
Yoorsy  very  truly, 

JaS.  (iOKDON  Sl'ENCERy 

StontttTff  BomolMhi  Chtmbm'  ^  Cmmeretk 

M%|.  William  C.  Lanufitt, 

MoHolulUf  Hawaiian  lalandSf 
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LSTTBB  OV  mt.  W.  A.  KXSJXST, 

THX  ABLZNOTOZr, 

W<uhington,  D.  C,  January 

Dkar  Sir:  In  Ijohalf  of  au<l  the  attorney  of  ihv  Oalm  Railroad  and  Lau'1  Cnm- 
pauy  aud  of  B.  F.  Dilliu^liam  tiud  Mark  P.  liubmiiuii,  uvvuurH  iu  fee  aiiuplti  uii«l  iua- 
Bfe8  of  large  tracts  of  tide  lands  aud  harbor  Iroutage  iu  the  harbor  of  Honolulu. 
Oahu,  Hawaiian  Islands,  Idenire  tu  call  your  atteution  olBcially  to  tlic  overcrowded 
audition  of  the  harbor  iu  qutMttou,  aud  theiwuerative  uecensity  of  imuiediute  harbor 
improTeuieuts  to  provide  new  wliaifii^e  Huffloleot  to  move  the  preaent  sngar  crop. 
Ma  ^euerall  v      m.^jt  the  rcfinirenientf*  of  roiDnif ret?  at  that  ])ort. 

Thui  lack  oi  wharf  room  isrefiultiug  in  thu  pt-ruiHueut  blockiui;  of  irauhpurtution, 
•od  louea  therefrom  have  led  recently  to  ur^eut  protests  to  the  local  government 
from  the  local  chamber  of  commerce  and  the Ijtisiiicss  intereHts  of  th»>  iblaiuls.  For 
several  years  the  wbarvetj  have  been  very  iiiuch  ovorrrowded  and  lif  iuunage  h;iH 
been  sometbuig  exocHsive,  and  to  meet  this  condition  of  things  the  government 
several  years  afjo  made  arrangements  for  extensive  improvements  in  the  harbor  but 
has  delayed  carrying  them  out,  largelj;  through  certain  litigation  pending  between 
yunr  petitioners  and  the  local  governmout  which  the  government  desired  out  of  the 
way  before  it  proceeded.  This  litigation  concerning  the  owuership  of  certain  of  the 
tide  lauds  and  wharf  frontage  claimed  by  petitionei's  has,  however,  beiMi  unduly 
prolonged  for  one  reason  or  another,  until  couditions  have  Itoeome  intolerable. 

The  local  government  is  now  ready,  regardless  of  the  litigation  in  qaestion,  to 
proceed  forthwith  to  enlarge  the  harbor,  and  the  petitioners,  who  have  likewise 
been  dolayeil  by  tlio  litigati«t;i  in  iiueNtion  from  makiug  now  '  L  i  ves,  are  also  now 
ready  to  spend  at  least  $250,000  upon  wharf  improvemeDts.  iiut  conditions  have 
BOW  changed  through  annexation,  and  the  loeal  goverament  no  longer  feels  justified 
iu  fixing  a  j>ernianeut  harimr  line,  believing  thin  should  be  left  to  the  N  ational  Gov- 
ernment. The  ^ing  of  this  harbor  line  is  an  absolute  prerequisite  to  the  improve* 
MSDts  contemplated  l>y  the  petitioners. 

Iiu  lo8»-d  you  will  find  a  menmi  iiulum  of  the  improv<'m«'iit.s  contemplated  by  peti- 
tiouers,  aa  well  as  those  by  the  local  government  as  filed  in  your  Departuiexit.  Of 
worse  tbeae  plans  are  anbjeot  to  alteration,  depending  somewhat  upon  tbe  liairbot 
lino  that  may  be  estaMisLed :  but  in  any  event  tIk  i aiprovenieuts  contemplated  by 
petitioners  will  call  for  an  expenditure  of  $250,000,  aud  probably  much  more. 

Under  these  olrcnmatances  I  therefore  make  formal  reqneat  that  a  permanent  har> 
bor  line  for  tho  west  side  of  Honoliiln  Harbor  be  establiislied  fortliwitli.  this  retjuest 
being  made  by  the  speoial  authority  of  the  petitioners,  it  being  also  understood  that 
the  local  icoremment  as  well  would  be  relieved  to  have  the  harbor  line  in  qaeation 
Mtablishi'd  at  <MH-r 

Yours,  very  respectfully, 

Wm.  a.  Kinney, 

Atlorn€g /or  Bt  F,  DitUnnhiiin,  }[ark  P.  Itohineon^ 

Oahu  Maiiroad  and  Land  Compamjf, 

HnrRT  8.  Pmtchstt.  Esq., 

Aip0riMieiideii(  o/tkt  U,S,  Coatt  and  <?eodMie  jSamy,  Watkingtan,  D.  0, 

Mr.  B.  F.  DlUingham  proposes  to  make  tbe  following  improvemente  in  tiie  harbor 

of  Honoluln,  wliich  is  called  the  **  railroad  jtlaii:" 

(Ij  He  proposes  to  build  a  wharl,  suy  50  feet  wide,  from  the  makai  side  of  the 
otUmalon  of  Queen  street  and  800  feet  long.  Directly  makai  of  Qneen  street  wharf 
Wiother  wharf  in  to  !>e  bnilt,  size  SCO  by  IfM).  'I'hV  l,isf-t,;inie(l  wharf  would  l.e 
spproacheil  by  a  bridge  eoHuectiug  it  with  the  northwest  eud  of  C^ueeu  street,  where 
it  tnruH  up  to  nnite  with  King  street.  Tbeee  two  wharves  would  supply  2,400 
Uticar  feet  of  room  for  dooldng  ships  of  the  largest  or  smallest  sise,  at  a  total  cost  of 

llb'.iiCH), 

(2)  This  plan  providM  for  a  system  of  parallel  wharves  and  slips  mnning  about 

>t  rifjht  Miiu^le.s  to  tlie  proposed  Government  wharf.    This  plan  will  eventnally  ere- 
ate  Hii  additioual  wharf  frontage  of  5,200  feet,  ur  more  than  eight  times  as  much  as 
tbe  Oovemment  plan. 
The  government  of  Hawaii  propose  to  make  the  following  improveuM  ^tiathe 

larhor  oi  ilonolulo: 

(1  j  1  hey  propoHe  to  eonstmet  a  wharf  commencing  at  tho  Lime  Kiln  and  extend- 
in;;  to  8uniner>  !fr,tiv*v  a  di«tanre  of  2.r>00  feet,  wharf  to  be  100  feet  wide.  Total 
t»'bt,  |2rj2,(^.    This  is  for  2,0lK)  linear  feet  of  w"harf  room. 

(^)  To  till  in  or  reelaim  the  shallow  tide  lands  between  th<;  whnrf  aud  theshorej, 
nssrljr  15  acrea^  rsquiiiBg^  at  a  rough  estimate,  about  160,000  eubio  yards  of  material. 
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BSID0E8  AT  WASHIMOTON,  mST&ICX  OF  COLUMBIA. 


MBPOBT  OF  LIEUT,  COL,  CHJS  J,  ALLEN,  C0BP8  OF  EmiKEBES, 

OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  90,  1809, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

1.  Repair  of  tbo  Aqueilnct  Bridge  across  j  2.  Memorial  bridge  across  Potomac  River 
Potomac  Kiv«>T  at  Waahingtoo,  Dia-  I  at  Waahiugton,  DIatoict  of  Colimi* 
ttiot  of  Culuuibia.  I  bia. 


TTmTlBD  States  Engineer  Opfice, 

Wiishington^  D,  C,  July  22^  1899, 
General:  1  have  tho  hoTior  to  forward  herewith   •    •    •  niy 
animal  report  for  year  eiuied  Juue  30,  X69U|  tor  memorial  bridge  and 
repairs  to  the  Aqueduct  Bridge.   •  • 

Yery  respeetfiilly)  your  obedient  servant, 

Ohas,  J*  Allbk, 
Lieut  CaUi  Oorpi  o/^nginem* 

Biig.  Gen*  John  M.  Wilson, 

Oki^  of  Mngineeri^  U*     A»  * 


A  A  A  I. 

RBPAXB  OP  THE  AQlTEDtTOT  BRTDOK  ACROSS  THE  mTOMAC  BIVBB  AT 

WASHUNWTON,  JUIS IKIUI  Ut'  COLUMBIA. 

Gongreas  by  act  of  June  8, 1896,  appropriated  as  follows: 

Repairs  to  Aqotdnet  Bridge:  For  rucoiistrnction  of  pier  numbered  four  of  tbe 
AiiiuMliift  Rritlgo  across  the  pHt<imao  River  jit  0<«orgetowii,  District  of  Columbia^  io 
be  ttvaihiblt'  until  exiu  ii.Unl,  sixty-tive  tbonsaiid  dolliirs. 

For  an  accoimt  of  operations  following  that  appropriation  reforence 
in  respectfully  made  to  Api)eudix  A  A  A,  Annual  Keport  of  tlie  Chief 
of  Bngineers  for  tbe  fiscal  year  ended  Jane  30, 1898. 

WOBK  OF  THB  FISCAL  YBAB  BNDINO  JUNB  30,  1899. 

On  March  27,  1899,  public  atlvcrtisenicnt  was  made  inviting  pro- 
posals for  repairing  the  pier.   At  the  opening  of  tbe  proposals  on  April 
1:7, 1890,  fonr  bids  were  received,  an  abstract  of  which  is  appended  to 
ibis  report  The  contract  was  awarded  to  the  lowest  bidder,  viz,  The 
BHO  90  ^237  WJ7 
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Central  Coutracting  Corni)auy  of  New  York.  The  contract  was  dated 
May  12  and  approved  iMay  26,  1899,  the  work  to  commence  on  or 
iMfore  May  15  and  to  be  completed  on  or  before  November  1, 1809. 
The  contractors  had  not,  however,  oommenoed  the  waA  by  the  oloee 
of  the  fleoal  year. 


Jnly  1,  1898,  balance  anexpended  ••••••••••••••••••  $67,904.72 

Jane  30, 181)9,  amoant  expended  during  fisoal  year  •••    1, 566. 66  . 


July  1,  18f»9,  balance  nnexpemled   86^748.CS 

July  1,  imj,  outotandiug  liabilitiee   #100.00 

July  1, 18U9,  amount  ooTend  by  imcompl«tod  Mntnctt   87»747.00 


July  1,  1889,  iMlanoe  ftTilUblA   17,901.01 


Ahtlraot  of  prvpwaU  for  rtfotrnfffntottoti  of  pier  No.  4  of  the  Aouoiitai  Brtdgo,  DMHtt  ef 

Coliimhia,  received  in  rexponse  to  advertisement  dat,d  MarA  iff  ^HlA  ^piltei  JfHl  MTf 
1809,  bjf  LiouU  CoU  Chariot  J,  AU^,  Corpt  Jslngimoero. 


Forrepair  jind  maint«nanc« 
of  liiUr  work  mul  noller- 
dani,  iiiclii'lin;:  all  itonui 
npooilii  il  tor  i^anip  

Fi>r  i)unii)in;;  out  cotTer- 
dam,  ini'linliiix  i^ll  it^Miin 
speidflcd  fur  aame  

For  removal  of  falso  work 
and  cotftTtium,  including 
all  work  t<pecifl«d  for  tlte 
same  .....•**... 

£emuT%}  of  old  iiiMoiiry, 
aot  including  the  re- 
moval  of  coping  (1,420 
Mbio  yard*)  

For  exoavaUoii,  including 
the  nourral  of  d6bnji 
(SOO  enbifl  yards)  

Tor  «oncrote  (210  cubic 
yarilH)  

For  <iuarry-fft<CHl  ashlar 
maaniiry  "(460  cubic 
yanin)  

For  iiitf  riiir  lieailt^r  maaoo- 
ry  (45  culiK  yards)  

For  rubblo  maMnxy  (CM 
cubic  yaiilrt)  

For  removing  and  r»set- 
ting  coping  (21  cubic 
yanla)  

For  repair  of  iron  trossea, 
inchiiiiiig  all  work  aped* 

fled  thvi<  fur....  •«• 


OeatralContraot- 

iBgCoiniiany. 
NowTorIt,N.T. 


George  C.  Eaher, 
Waaliiageaii,D.C 


I'er 

cubic 

yard. 


Xotal 


IS.  00 

5.00 
14.00 

23.00 
;{5.00 
10. 00 

12.00 


12.400 
1,800 


7.100 

1.000 

10,  S80 
1,575 
6,200 


Per 
cnbio 
yard. 


300 


87.747 


UajlStUn. 
Her.Mkim. 


18.00 
ft.  00 

aoo 

45.00 
45.00 
4.00 

6.00 


Amonnt. 


#4,000 


•,000 


6b000 


4,200 

1,000 
1,080 

20. 700 
2.025 
2,4d0 

106 

50 


44,800 


Ten  days 
award. 


EngineariBg  Con- 
traot  Compaoy. 
New  York,  N.T. 


Per 
cnbio 
yard. 


$8.00 

6.00 
U.O0 

30.00 
30.00 
10.00 

12.00 


Amoant. 


81.500 

2,000 

4,000 

U.860 

1.000 
8,160 

13,800 
1,350 
0,200 


500 


May  ]0,UM. 
Hot.  1,  UW. 


▲IbflrfeWebv, 


Per 
oubio 
yard. 


812.00 

12.00 
85.00 

18.00 
85.00 
10.00 

18.00 


85.000 

17,818 

2,400 
8blB8 

1,578 
0,200 


500 


64^138 


Maru. 


Digitized  by  Google 


APPENDIX  A  A  A — ^BBXDGES  AT  WASHINGTON,  D.  C.  3779 


AA  Aa. 

MEMORIAL  BBIDOE  ACROSS  POTOMAC  RIVER  AT  WASHINGTON,  DISTRICT 

OF  COLUMBIA. 

Gougress  by  act  approved  Mttrch  3,  1899  [Public — JSo,  188],  made 
tibfl  ibUowiDg  appropriation : 

Memorial  bridt^  wrom  Potomac  Rfrer;  To  iiiable  the  Chief  of  BngtBoera  of  tho 

Army  to  coutiiiut"  tlie  cxaminiition  of  tlie  suhject  and  to  malco  or  pocnri^  designs,  oal- 
colaiioas,  and  estiiuateB  for  a  memorial  bridse  from  the  most  coavenieat  point  of 
the  NaTnl  Obaerratory  grotinda  or  a^jMMit  tEezoto  aerow  the  Poiomao  RiTor  to  the 
tu  t  coaveoieiit  point  of  the  Arlington  eatate  pn»p«rtgr»  the  warn  of  IIto  thonaand 

dollars. 

Precedinpr  this  appropriation  was  oue  by  act  of  Oougress  of  June 
4, 181)7,  providing  tor  surveys,  Bouudings,  etc.,  and  for  securing  designs 
and  estimates  for  a  memorial  bridge  between  the  same  points.  The 
report  apon  the  savvey  w  publiBhed  as  Doeament  Ko.  388^  House  of 
Bepretientatives,  Fifty-flfbh  OoQgress,  seoood  aeasion.  A  prefect  for 
the  applicatioTi  of  tht*  appropriation  of  March  3.  1899,  was  rendered. 

It  was  decKie«l  to  invito  the  farniahinfj  ot  designs,  by  ('om])etition, 
from  ii  limited  number  of  bridge  engineers,  but  the  names  bad  not  been 
determined  npon  at  the  close  of  the  fiscal  year. 

Money  statement, 

Amonnt  of  appropriation  IB^OOO 
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WASHINGTON  AQUEDUCT,  INCREASING  THE  WATER  SUPPLY  OF  WASH 
INOTON,  AND  H^VESTIQATINO  THB  WATER  SUPPXiY  OF  WASHINGTON, 
DISTRICT  OF  COLUMRIA. 


SEPORT  FOR  THE  FISCAL  YEAR  ENDTKG  JUXE  SO,  1899.  OFFTCERS  IS 
CHARGE,  COL,  IHEO,  A.  BINGHAM.  UNITED  STATES  AiCMY,  AND 
LIEUT*  COL,  A,  M,  MILLER,  00BP8  OF  SNOINSERS. 

Opfios  of  the  Washington  Aquedttot, 

Wanhinfiton.  I),  f.,  July  21.  JS99. 

Genp.ral:  I  have  tlie  honor  to  forward  lieievvith  thv  annual  reports 
for  VVa8hii)p:toii  Aqueiluct,  iucreasiiig  water  supply  oi  Wasbington, 
D.  O.,  and  iuyesti^atiog  the  water  supply  of  Wasbiagtou,  D.  for 
the  fiscal  year  ending  June  30, 1899* 

Very  lespeetfiuly,  yonr  obedient  servant, 

A.  M.  Mtt  t.kr, 
LieuU  (Jol,f  Vor^H  qf  Mngine&im 

Brig.  Geiu  John  M.  Wilson, 

Ohitf  of  Engiaeera^  U.  A, 


B  B  B  X. 

WASHINGTON  AQUEDUCT. 

Appropriations  for  the  Washington  Aqnednct  aie  applied  to  the 
Improvemeutf  maintenaiicey  and  repair  of  all  of  those  parts  of  the  water 

supply  that  have  been  placed  nuder  the  snpervision  of  the  Chief  of 
Kngineers,  except  the  new  reservoir  near  Howard  Uuiversity  and  the 
toniiel  connecting  it  with  the  di.stril)ntin«j  reservoir.  These  are  the 
masonry  dam  across  the  Potomac  at  Great  Falls,  the  works  there  for 
regnlatin;;  the  supply  to  the  conduit,  the  Conduit  road  ftom  Gmit 
Falls  to  Washiugton,  a  distanee  of  about  14  niileSf  the  conduit  from 
Great  Falls  to  the  distributing  reservoir,  the  three  reservoirs  for  sup- 
plying the  city,  the  mains  for  deliveriinj-  water  fi  on)  the  reservoirs  into 
the  city's  distributing  system,  aud  the  two  bridges  lor  carrying  the 
mains  across  Kock  Creek. 

The  water  supply  is  taken  from  the  Potomac  Hiver  at  Great  Falls^ 
about  11  miles  above  the  city. 

At  t!iis  point  a  masonry  dam  extends  across  the  river  from  the  Mary- 
land to  the  Virginia  shore.  Its  total  lenj^th  18  2,877  feet,  and  the  width 
of  its  cresf  in  the  Virginia  cliannel  and  across  CoTins  Island  is  8  feet 
3  inches  and  in  the  Maryland  channel  7  feet  U  inches.  In  1895-06  the 
crest  of  the  dam  was  raised  from  a  reference  of  148  liset  above  mean 
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tide  at  tbe  VVasliiDgtoii  Nayy-Yard  to  150.5  feet  above  the  ^auie  ilatum 
plane. 

The  top  of  the  month  of  the  feeder  of  the  condait  at  Great  Falls  Is 

at  a  roforenco  of  1  il)  foot  and  the  bottom  iit  a  reference  of  l.'50.5  feet. 

The  wnter  passes  from  the  feeder  throufjrh  the  gatehouse  aud  into 
the  ex^^Liduit,  which  at  this  point  has  a  reference  of  152  feet  at  the 
interior  surface  of  the  crown  of  the  arch. 

The  slope  of  the  conduit  is  nniform  between  the  gatehouse  at  Great 
Falls  and  the  distributing  reservoir  and  is  0  inches  in  5,000  feet» 

The  conduit  is  ( ircular  in  cross  section,  and  for  the  p^reater  part  of 
its  etitire  length  is  0  feet  in  diameter  and  coniiwsed  eitiier  of  rabble 
uiatioiuy  plastered  or  of  ii  rings  of  brick,  but  where  the  soil  in  which 
it  was  bailt  was  considered  particularl}'  good  the  inner  ring  of  brlelt 
was  omitted  and  the  diameter  is  9  feet  9  inchee.  Where  the  conduit 
passes  as  an  nnlined  tunnel  through  rock,  the  exoavatton  was  snffioient 
to  cc>nt;u!i  an  inscribed  circle  11  feet  \u  dinmefer. 

Tiie  lengths  of  the  conduit  and  its  connections  are  as  follows: 

Length  ol  feeder  at  Great  Falls,  2o0  feet. 

Area  of  cross  seetion  at  month,  167.45  square  ftet. 

Length  of  conduit  between  gatehouse  at  Great  Falls  and  north  con- 
nection of  Dalecarlia  Reservoir,  47,890.5  feet;  least  diameter,  9  feet. 

Length  of  by-conduit  around  l>alernrlia  Keservoir,  2,7^0^  iieet; 
diameter  for  625  feet,  8  feet;  for  rest  oi  distance,  9  feet. 

Length  oi  conduit  between  south  connection  of  the  Dalecarlia  Beser- 
voir  and  north  oonneetion  of  the  distributing  reservoir,  10,140.87  feet; 
diameter  of  conduit,  0  feet. 

Lerin^th  of  by  conduit  around  the  distributing  resenrotr,  2,274^  feet; 
diametei,  7  feet. 

At  the  disinbutiug  reservoii'  the  water  passes  into  4  cast  iron  mains 
48  inches,  88  inches,  30  inches,  and  12  inches  in  diameter,  respectiyely. 

The  Daleearlia  Beservoir  has  a  storage  capacity  of  about  160,000,000 
gallons,  is  practically  without  paved  slope  wall,  is  i)erfectly  protected 
against  polhition  from  the  drainage  of  the  surrounding  country,  and 
is  provided  with  a  spillway,  the  reference  of  the  bottom  of  which  is 
14t>.o  feet.  The  reference  of  the  interior  suriace  of  the  crown  of  the 
arch  of  the  conduit  at  the  north  connection  of  this  reservoir  is  148.77 
feet  and  at  the  south  connection  143.39  feet  The  distance  between 
these  points,  measured  along  the  line  of  flow  of  the  water  across  the 
reservoir,  is  about  3,.550  feet. 

The  distributing  reservoir  lias  a  storasfe  capacity  of  almnt  150,  sriO,noO 
gallons  and  is  divided  by  a  puddled  aud  paved  wall,  through  which  is 
a  passageway  which  can  be  closed  with  stop  planks  into  two  sections, 
containing  97,600,000  and  53,260,000  gallons,  respectively. 

The  interior  surface  of  the  crown  of  the  arch  of  the  conduit  at  the 
north  connection  of  this  reservoir  has  a  reference  of  141.87  feet. 

The  Georgetown  high-service  reservoir  is  circular  in  i)lau  and  has 
an  available  capacity  of  about  1^500,000  gallons.  The  reference  of  its 
water  surilMie  when  the  reservoir  is  full  is  220.5  feet.  Although  this 
reservoir  is  under  the  charge  of  this  office,  the  duty  of  keeping  it  filled 
by  pumping  devolved  upon  the  water  department  of  the  District  of 
Colnmbia  until  it  wiis  feiken  out  of  service,  November  17,  1897,  at  the 
request  of  the  Commissioners  of  the  District  of  Columbia,  the  Fort 
Keno  Keservoir  and  the  pumping  service  having  rendered  its  further 
use  inadvisable  except  in  case  of  emergency. 

In  addition  to  the  three  reservoirs  already  mentioned,  which  form  a 
pact  of  the  aqueduct  system,  there  is  another  reservobi  built  and  con- 
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trolled  by  the  OommisBianerg  of  the  District  of  Columbia,  called  the 
Fort  Beno  Reservoir,  with  a  capacity  of  about  4,50(^000  ^hHohs,  the 
refereuce  of  its  water  siirfiice  when  the  reservoir  is  full  being  about 
420  feet.  This  reservoir  is  supplied  with  water  taken  from  tbe  sapply 

maiTm  by  the  U  street  pump. 

The  Dalecarlia  and  <lit>tiibuting  reservoirs  supply  that  part  of  the 
District  wbioh  lies  below  100  feet  above  datam.  The  areas  lying 
between  the  levels  of  100  and  210  feet  above  datum  are  supplied  by 

pumping  from  the  U  street  station  directly  into  the  distributing  mains, 
the  Georgetown  In^h  service  reservoir  being  hehl  as  a  reserve  supi)Iy. 
The  area*?  liaving  a  greater  ek  v.it ion  thau  210  feet  above  datum  are 
supplied  iroiu  the  Fort  Beno  Keservoir. 

It  will  be  observed,  tiieiefore,  that  the  total  present  storage  capacity 
of  all  reservoirs  is  a  little  less  than  307,000,000  gallons,  or  abont  six 

days'  normal  supply. 

Until  the  average  daily  consumption  of  water  becomes  considerably 
greater  than  at  present,  the  reference  of  the  surfat^e  of  the  water  at 
the  lowest  stage  of  the  Potomiu^  will  be  about  151  feet  at  the  mouth  of 
the  feeder  at  Great  Falls,  about  140.75  feet  at  the  Dalecarlia  Beservoir, 
and  146  feet  at  the  distributing  reservoir. 

The  total  supply  of  water  ^vliicfi  the  present  condnit  c;in  i=<fif«'lv  fur- 
nish, without  a  pressure  dangerous  to  its  safety,  is  7r»,()(M),(iOO  gallons 
per  diem.  This,  however,  necessitates  the  lowering  of  the  distiibuting 
reservoir  to  reference  141,  thus  involving  a  loss  of  head  of  2  feet  at 
tbat  point  of  distribution. 

The  following  statement  shows  the  operations  upon  the  aqnednet 
and  its  accesaoiy  works  daring  the  fiscal  year,  and  their  oondition  at 
its  close: 

OATBHOUSSS,  WXTOHMEir'B  QUi^TEBS,  AND  OTHBB  BUILDINGS. 

The  galeluNisaa  and  storehouses  at  the  Daleearlia  and  distributing 

recervoirs  were  covered  with  a  wash  of  Portland  <>ement  and  the  ixon 
and  woodwork  painted.   The  ollice  was  also  iKiiiiied. 

The  bnildings  at  Great  Falls  were  whitewashed  and  all  necessary 
repairs  for  the  proper  preservation  of  these  buildings  were  made. 

THX  BX8BBYOIB8. 

A  severe  rainstorm  on  Angust  13  caused  considerable  damage  at 
the  Dalecarlia  lieservoir.  The  rainfall  between  the  hours  of  11  a.  m. 
and  8  p.  m.  was  5.44  inehes.  This  heavy  precipitation  caused  a  rapid 
rise  in  Powder  Mill  Branch.  MOl  Creek,  and  East  Greek. 

The  surface  drainage  which  these  streams  collect  is  prevented  from 
enteririi,^  the  Dalecarlia  Reservoir  by  dams  at  their  months.  The 
water  of  East  and  Mill  creeks  and  the  snrfiice  drainaj^e  in  the  immedi- 
ate vicinity  of  the  reservoir  are  carried  in  a  ruuaround  channel  and  , 
through  a  tunnel  which  empties  the  water  into  Powder  Mill  Greek 
above  the  dam,  shutting  ofl'  the  latter  from  the  reservoir,  then  by  a 
shaft  and  tunnel  into  &e  spillway  of  the  reservoir  and  so  into  the 

Potomac  River. 

The  tiood  water  of  this  storm  reached  its  hijrhest  point  at  6  p.  m., 
attaining  a  height  of  8  feet  above  the  coping  of  the  ^liait  of  the  main 
drainage  tunnel  and  eovering  the  bottom  land  of  Powdej  Mill  Branch 
for  half  a  mile  above  the  shaft  to  a  df  pth  of  from  2  to  5  feet.  The  dam 
at  Powder  Mill  Branch  was  uniiyured,  and  renuuned  6  feet  above  the 
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flood  level.  The  irater,  however,  rea(;hoil  a  .stage  of  6  inches  above 
the  MillCrof  1:  l>am,  and  3  inches  above  tlie  dam  on  K  ist  <'reek.  The 
cbaDnelH  around  the  reservoir  were  overflowed,  and  the  embankinent  of 
the  9-foot  chauuel  gave  way  for  a  distance  of  45  feet  at  a  weak  spot  and 
tbe  smalleat  or  2-foot  channel  for  a  distance^of  26  feet  The  overflow 
of  MUl  Creek  washed  away  the  reservoir  side  of  the  dam  for  a  distance 
<tf  280  feet,  and  a  large  deposit  of  gravel  and  sand  was  left  above  this 
dam  and  in  the  drainaj^e  channels.  The  damage  to  the  work  was 
repaired  at  once,  repairs  beiii<jf  completed  by  October  30.  These  repairs 
consisted  in  closing  the  break  in  the  drainage  channel,  raising  the  Mill 
Greek  dam  18  inches,  the  Eiwt  Greek  dam  1  foot,  andtheembankineQts 
of  the  drainage  channels  to  heights  corresponding  to  the  new  heights 
of  the  dams. 

The  break  in  tlio  drainajjo  channel  was  repaired  by  placing  at  the 
weak  part  a  concrete  core  in  the  embankment,  the  repairs  to  tlie  dams 
and  raising  of  tlie  channel  embankments  being  in  earthwork  entirely. 
It  is  believed  that  this  raising  of  the  dams  and  embankments  will  pre- 
vent further  overflow  or  breaks. 

At  the  distributing:  reservoir  1,200  feet  of  new  boaid  fence  was  bnilt, 
all  old  fences  repaired,  and  daily  observations  of  turbidity  and  level 
were  taken  at  both  reservoirs  anil  at  the  influent  at  Great  i^'alls. 

Daring  the  year,  except  when  the  water  was  lowered  for  the  purpose 
of  measuring  the  daily  consnmption,  the  extreme  floctaation  of  level 
in  the  distributing  reservoir  was  1.50  feet. 

The  following  table  pfives  the  dnotnationfiom  and  including  the  year 
1894-95  to  dat^  June  30, 189U; 


Feet. 
141.45 
Hi.  15 

145.  oa 

145.65 
144. 8S 

1894. 


Ftl^rnarv 

.Tilly.  18'.>5  

Januarv  HO,  1897. ... 
Februiuy  2.189(1... 


Feet. 
145.55 
145.05 
146.08 
US.  10 
146. « 


Marrh,  iPH.'i  

ApHl  ami  Mav^8MI- 
Noretu  ber  29,  U08  . . . 
Ai»ril27,1888.....<... 
A|»lll«bUIM.......« 


FeeU 
4.1 
1.8 
1 

.AS 
Li 


This  low  level,  144.65,  on  Febmaiy  16,  was  due  to  the  severity  of  the 
weather,  the  thermometer  reading  as  follows: 


February  0......   —  8 

February  10   —  8 

February  11   —13 

February  12  6 

February  13   4-5 


February  14.  ......  +  8 

February  15  —  i 

February  16   4-15 

Felwattyl?   +33 


Durin<^  such  readings  of  the  thermometer  thehonsehold  taps  are,  in  a 
majority  of  cases,  left  ranuing  to  prevent  freezing,  dae  to  defective 
piumbiug, 

TH£  DAU  AT  GBEAX  FALLS. 


The  dam  at  Great  Falls  was  repaired  with  300  cubic  yards  of  rii)rap 
backing.  These  repairs  are  necessary  annually  on  accoant  of  the 
destmction  of  the  riprap  dam  dne  to  the  passage  of  ice  and  flood 
debris  over  the  dnni. 

Ex(5ept  for  this  slight  damage,  the  dam  remains  intact  and  in  perteot 
condition* 
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THB  OONBUIT  ROAD  AND  ITS  FENOES. 

For  use  in  repairing:  the  coinlnit  roa*!  600  cubic  yards  of  stone  were 
crushed  aud  spread  on  tiie  roa<i  near  the  Dalecariia  Keservoir.  (len- 
eml  repaira  were  made  to  all  portions  of  the  rojid,  ditrhes  were  cleaned, 
bushes  cut  dowu,  slopes  trimmed,  deposits  removed  from  the  culverts,  ' 
and  four  small  road  cuWerto  were  constructed. 

There  were  purchased  3,110  cubic  yards  of  fliot  stone  for  maoadam- 
izing  and  repairing  the  conduit  road.  Eleven  thonsand  five  bundled 
and  twenty  feet  of  guard  ll  iice  were  built  on  tlie  tMiihankaients,  the  old 
guard  fences  were  repaired,  and  all  fences  whitewashed. 

It  has  been  cnstomary  to  submit  an  annual  estimate  for  the  repair 
of  the  conduit  road. 

As  the  keeping  of  this  road  in  ])roper  order  is  a  necessary  item  in 
the  repair  and  maintenance  of  the  Washington  Aqnednct  as  lonu  as  it 
is  kept  open  to  public  trathc,  it  is  not  deemed  necessary  to  submit  a 
special  estimate  for  tiiis  purpose.  The  road  is  essentially  a  part  of  the 
aqueduct  system,  and  the  expense  of  improving  it  and  keeping  it  in 
order  woold  seem  a  proper  charge  to  the  improvement^  maintenaDce^ 
and  repair  of  the  Wasiiingtou  Aquednot, 

THE  MAINS. 

The  trunk  mains,  aggregating  21  miles  in  length,  which  lead  from  the 
distributing  reservoir  and  sn])ply  the  distrilmting  system  of  street 
mains,  were  laid  by  the  rnit(  <!  states  and  are  under  the  (  (  ittrol  of 
this  ollice.  but  the  disrril)iiiing  mains  were  laid  by  the  city  ot  Wash- 
ington and  tlie  District  of  Columbia,  and  are  under  the  care  aud 
control  of  the  Commissioners  of  the  District. 

A  break  occurred  in  the  244nch  main  at  Tenth  and  K  streets  north- 
east on  October  23, 1898,  and  was  repaired  in  seventeen  hours. 

Several  leaks  in  joints  of  the  48  inch  main  on  M  street  and  a  leaky 
joint  ill  the  30-inch  main  at  the  intersection  of  ^ew  Jersey  aud  Aiassa- 
cbu setts  avenues  were  repaired  by  calking. 

The  dO'ineh  main  at  the  intersection  of  New  Jersey  and  Massachusetts 
sTenues,  which  was  so  near  the  surface  as  to  interfere  with  the  chang- 
iiig  of  the  electric  railway  at  this  point  to  the  underground  trolley 
s\  -tem,  was  lowered  for  a  length  of  i;30  feet  from  0  at  the  ends  to  30 
iiiclies  at  the  mid  length  joint.  The  work  of  lowering  was  conducted 
under  the  supervision  of  this  oilice  but  at  the  expense  of  the  railway 
eompany. 

Twenty  inch  connection  was  made  with  the  48  inch  main  at  Seven- 
teenth and  K  streets  northwest  by  the  District  Commissioners  for  the 
purpose  of  increasing  the  supply  at  the  U-street  pumping  station. 

THE  liliiDtiES. 

All  the  bridges  are  now  in  excellent  condition.  The  iron  bridge  sup- 
porting the  48-inch  main  across  Kock  Creek  was  painted  and  small 
repairs  were  made  to  the  Pennsylvania  Avenue  iiridge  aud  Dalecarlia 
Reservoir  iindge. 

The  roadway  of  Pennsylvania  avenue,  which  in  the  vicinity  is  53.6 
feet  in  clear  width,  is  contracted  on  the  bridge  to  a  clear  width  of  but 
17  feet,  and  as  drivers  arc  required  to  wallc  their  teams  while  ])assing 
over  the  bridge,  a  congestion  of  travel  results  during  the  busii  st  lionrs 
of  the  day,  causing  delay  aud  annoyance,  as  there  is  not  room  for  one 


Digitized  by  Google 


3786     HEFOET  OF  THE  CHIEF  OF  ENQINEEBS,  U.  8.  A&MT. 


t«3»in  to  pass  auotlier,  and  ooneeqiiMitly  tbe  speed  of  all  teams  on  the 

bridge  moving  in  the  same  direction  is  limited  by  that  of  the  team  in 
Iront.  Especially  is  this  aniioynnce  felt  by  the  thousauds  of  bicycle 
riciers  who  daily  ]»ass  over  the  bridiro  and  who,  nnless  experienced 
riders,  arc  Irequendy  forced  to  dismount  and  lead  their  bicycles  over 
the  bridge,  the  rate  of  progress  of  the  teams  blocking  the  roadway 
ahead  being  too  slow  to  allow  an  inexperienced  rider  to  maintain 
equilibrium.  In  addition,  the  sightly  appearanoe  of  the  ayenae  is 
much  injured  by  the  ext  yon\o  eoiitraction  at  this  point.  - 

This  bridjro,  tlie  inojjerty  o(  tlie  Washington  Aqueduct,  is  very 
gracelul  in  appearance  and  is  unique  autong  the  bridges  of  the  world, 
in  that  the  roadway  is  supported  upon  arched  ribs  formed  by  two 
48  inch  cast-iron  pipes,  through  which  flows  at  least  half  of  the  water 
consumed  by  the  city.  It  would  seem,  therefore,  that  any  plan  to  widen 
tlie  bridge  slmnld  preserve  both  the  graceful  form  and  the  distinctive 
features  of  the  bridge. 

A  board  of  engineers,  constituted  by  Special  Orders,  No.  8,  February 
2, 1877,  and  coniiutsed  of  the  following  officers  of  the  United  States 
Corps  of  Enjrineers,  Bvt.  Maj.  Gen.  Z.  B,  Tower,  Bvt.  Maj.  Gen.  H.  O. 
Wri;;lit,  and  Bvt.  MaJ.  (^cn.  Q.  A.  (lilliiiore,  was  asseml)!ed  to  examine 
into  the  ])ropriety  of  certain  iiroj^osed  modiiieat i^Tis  of  this  bridge. 
This  bnard,  after  due  C(>nsi<ieratioh.  of  the  matter,  i<  ported  as  follows: 

It  would,  in  our  opinion,  therefore,  better  accord  with  the  pouition  on  Pennsyl- 
Tftnia  avetine  and  with  tbe  general  oharaoter  and  arofaiteotaral  effect  of  other 

auucdiict  HtriH  iiirt  fi  to  widfii  this  structure,  without  cliatiijiuf;  its  de8ip:n.  1>v  the 
additiuu  of  two  urched  iron  ribs  similar  to  those  of  the  present  bridge  and  by 
widening  tbe  abntments. 

ThrHo  two  iiri  hed  rit)s  shoiilfl  In-  m:ide  about  as  heavy  as  those  of  tbe  present 
bridge.  As  the  previous  dibcuMsiuu  shows  the  latter  to  be  abandantiy  strong 
witboat  the  truss  work,  in  the  new  ooDBtraotion  the  greater  portion  of  fbo  whole 
weight  of  the  bridge  oonld  be  tbrown  upon  the  addM  arabee  not  used  M  water 
pipes. 

We  re^rd  tbe  arch  as  far  more  sightly,  beaatUUf  and  arohlteotnral  than  tlia 
trass,  and  therefore  more  suitable  for  this  position* 

On  April  26,  1877,  the  late  Gen.  Thomas  L.  Casey,  United  States 
Corps  of  Enf»iiieer8  (retired),  then  iti  charjje  of  the  Wash  in  2^  ton  Aque- 
duct, was  requefited  by  the  Chief  of  Engineers  to  in\  e.stig-ate  and 
report  upon  *'the  present  and  prospective  use  of  that  bridge  as  a  high- 
way, etc"  This  he  did  on  Joly  19,  1877,  his  report  ooDolndlDg  with 
the  following  opinion: 

I  am  further  of  opinion  that  the  present  and  prospeotive  intcrostn  of  the  citizens 

of  W.ishi Hilton  and  tJeorgotown  do  demand  an  increase  in  the  width  of  the  road- 
way und  of  tbe  footways,  the  present  width  being,  of  the  ruatlway  only  17  feet,  and 
of  the  footways  4^  feet  each. 

The  ahiindart  streii;j:th  and  fttifFness  of  the  present  bridge,  nnder  any  statical  or 
moving  loads  ihut  aio  likely  to  be  placed  upon  it,  are  clearly  shown  by  the  investi- 
gatkms  of  the  board  of  engineere,  as  detailed  in  its  report  of  April  7,  1877,  and  I 
acrrf^e  M'ith  it  as  to  the  umnner  in  which  the  widfninjj  of  the  road  and  footways 
^iJuuld  be  accomplished,  Hhould  it  be  decided  to  increase  their  width,  namely,  by 
the  addition  of  two  arched  iron  ribs,  similar  to  those  of  the  present  bridee,  ana  by 
widening  the  abii  tments.  The  estimated  oost  of  widening  the  bridge  in  t£«  manner 
above  stated  is  $75,000. 

While  it  is  believed  that  the  iutere(>t  and  convenience  of  the  citizens 
of  Washington  and  Georgetown  demand  the  widening  of  this  bridge, 
yet  be<;aa8e  the  present  stractnre  amply  suffices  for  all  requirements 

of  the  Washington  Aqneduct  system,  and  because  during  the  past  few 
years  no  onieial  complaints  regarding  the  widtli  of  the  bridp:e  have 
been  made  to  this  office^  no  estimate  is  submitted  for  this  work,  the 
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estimates  for  the  next  fiscal  year  being  confined  to  those  subjects 
diiectly  aA'ectiug  the  operation  of  the  Washington  Aqueduct. 

THE  TELEPHONE  LINE, 

Small  repairs  have  been  necessary  to  maintain  the  line  in  excellent 
condition. 

CONSUMPTION  AND  WASTE  OF  WATER. 

Measnreraents  of  the  daily  and  hourly  consumption  and  waste  of 
water  were  made  on  June  lil,  22, 180'J,  and  detailed  record  of  the  meas- 
urements is  given  in  the  following  table: 


Meaauremtnts  of  the  daily  and  hourly  consumption  and  waste  of  water. 
[Hourly  and  total  flow  from  the  distriboting  reservoir  for  twenty  four  boars,  ending  at  6  e.  m.] 


Boon. 


•.m.  to7A.in  

a.  01.  to  8  a-m  

a.m.to9*.m  

a.iii.to  10  a.  m  

0  a.  m.  to  11  a.  m  

1  a.  m.  to  12  noon  

UDOon  to  1  p.  m  

p.  m.  to  2  p.  ID  

p.m.  to 3  p. m...  

p.  m.  to4  p.  ra  

p.  tn.  to5  p.  m  

p.  m.  to  8  p.  m  

p.  in.  to  7  p.  m  

p.  m.  to  8  p.  m  

p.in. to9  p.m......... 

p.  m.  to  10  p.  m  

0  p.  m.  to  11  p.  m  

1  p.  m.  to  12  midnight. 

2  midniKht  to  1  a.m... 

a.m.to2a.m  

a.in.  to  8  a.m  

a.  m.  to  4  a.  m  

a.  m.  to  5  a.  m  

a.in.  to  6  a.m  


Outflow 
]>cr  hour 
(gallonB), 
Juu«  21,22, 
1899. 


ToUl 


(34,492 
671,042 

38fl.  1«7 
382.  r>3l 
379, 158 
375. 765 
232. 548 
:(«H. 

948. 179 
302.  4:<2 
497.061 
9:i9,8]0 
852.373 
072. 730 
207.827 
•H^.  917 
651.440 
787. 278 
647,880 
371.843 
044.781 
506. 169 
641. 28S 
912.669 


60,079,856 


Remarks. 


City  t«nperatur©  in  the  shade  at  2 
p.  m .,  J  tme  21, 1&>9.  »ii9  F.  i  weaLlier 
'  olear. 


Average  daily  consumption  and  waste  of  water  in  the  city,  as  measured  annually  in  the 
latter  part  of  June  of  each  year,  from  1S7  i  to  161/0,  both  inclusite. 


Year. 


1874 
1875 
1876 
1877 
1878 

m 

1880 
1881 


Gallons. 


17.  554.  848 
21,(M>0,0UU 
24,  177.  797 

23.  252. 9:i2 

24.  885,  945 

25.  947.  642 
25,740,  i:w 
2«,  52').  901 
29,727,804 


Year. 


GullunH. 


1883   2l.r»14.715  I 

1H84    24.^27,113 

1H85   25,211».  IIU 


1886. 
1887. 
1888, 
188'.» . 
181»0 
ltt91  . 


2.5, 542,  476 
26.  878,  424 
29.  115,  774 
27. 7i)8,  779 
35.541,845 
38, 594, 743 


To.ir. 


1K«»2 
1893 
18!>4 

18;i:. 

189*1 
1897 
1898 
i  1899 


(lallonn. 


41,101.780 
40,  727,  108 
49. 162.  357 
47, 182.  <i81 
44,113.574 
45.  267.  047 
47. 2«H.  733 
50,079, 855 


From  the  above  table  it  will  be  observed  that  the  consumption  and 
waste  of  wat^r  in  the  District  of  Columbia  for  June  21,  189!),  was  - 
50,079,855  gallons  per  diem.  This  is  the  largest  J  une  measurement  ever 
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taken,  and,  eBtimatiniir  the  present  population  of  tlie  District  at  280.000, 
there  is  obtained  a  daily  per  capita  oonsatnptiou  and  waste  ot  178  galloiia. 

All  exaininalion  of  the  liourly  cdn8uni]>tioTi  and  "vraste,  as  shown  by 
tho  hourly  nieasurenient  of  Jnue  21,  18Ul»,  shown  tlint  durinjx  the  hourft 
iiom  0  a.  III.  to  1-  noon  14,729,l!)r)  gallons  of  wat^r  were  consumed,  and 
during  the  hours  Irom  12  midnight  to  G  a.  m.  a  consumption  of  9,724,607 
gallons.  The  first  period  inelndeA  the  hours  of  greatest  consumption 
and  the  latter  the  honrs  when  the  least  demand  is  made  on  the  supply. 
During  this  latter  period,  tlie  hours  of  the  lU  Lrlit,  there  should  be  a  very 
small  demand  for  domestic  purposes  and  certainly  less  for  manufac- 
turing. 

The  consumption  during  the  morning  hours  was  29  per  cent  of  the 
total,  and  during  the  night  honrs  10  per  cent  of  the  same.  In  other 

,  words,  the  consumption  at  night  was  about  two-thirds  the  consumption 

when  there  was  th(»  ^rr^Mitest  demand  for  all  purposes. 

The  above  statements  show  that  tliere  is  a  reckless  waate  of  water 
certainly  practiced  in  tiie  Distiict  of  Columbia. 

As  a  rule  any  considmble  leak  in  a  main  or  service  pipe,  being  un- 
connected with  a  sewer,  soon  betrays  itself  and  is  readily  stopped. 
Consequently  the  aggregate  waste  from  this  source  is  comparatively 
Rinall.  The  evil  is  due  principally  to  defective  plumbing  and  wUlfol 
waste. 

During  the  periods  of  very  cold  weailit  r  the  quantity  of  water  used 
for  necessary  domestic  and  public  puri>oses  is  less  than  usual,  but 
experience  obtained  from  observations  of  the  level  of  tlif  distributing 
reservoir  shows  that  the  greatest  consnnii)tioii  is  during  tlie  coldest 
weather.  This  was  the  experience  durinp:  as  well  as  ])i  (  vionsly. 
The  lowest  record*  d  level  at  the  distributing  reservoir  was  144.55,  on 
February  16,  due  to  the  severe  weather  at  that  time,  the  thermometer 
at  the  reservoir  having  recorded  13^  F.  below  zero  on  Fdbmary  11,  and 
4  below  on  February  16. 

This  lowering  of  tlK^  reservoir  was  nndoubtexlly  cansed  by  open  trtpp, 
the  necessity  for  oiHMuuji:  the  tap  beiiiij:  dne  to  (U'fei  tivo  plumbin^j:  and 
improper  house  connections.  No  plumbing  should  be  so  arranged  or 
house  connection  so  made  that  any  danger  of  freezing  obtuins. 

Garefnl  and  trustworthy  investigations  and  measurements  made  in 
various  cities  in  the  T Urted  States  show  clearly  that  a  per  capita  daily 
consumption  of  100  gallons  is  ample  for  ;il!  dftmestie,  business,  and 
public  purposes,  and  that  any  considerable  increase  above  tliis  amount  . 
must  be  attributed  to  waste,  due  to  defective  mains  and  service  pipeS| 
defective  plumbing,  and  willful  waste. 

This  extravagant  use  of  water  has  become  a  serious  menace  to  the 
supply  of  water  by  the  Wasliington  Aqueduct  with  its  present  capacity. 
The  ciipafiry  of  the  Afjueduct,  with  a  liead  of  146  feet  at  the  distribut- 
inu  reservoir,  a  liead  necessary  to  keep  up  the  present  pressure  for  the 
gravity  supply,  is  50,000,000  gallons  per  <liem.  If  the  level  of  the  dis- 
tributing reservoir  were  lowered  to  li4  feet  the  ultimate  safe  limit  of 
supply  is  76,000,000  gallons.  This  latter  involves  a  loss  of  bead  of  2 
feet,  so  that  to  obtain  the  same  pressure  with  the  supply  addiUonaL 
pumping  would  be  required. 

The  present  daily  consumption  is  50,000,000  gallons,  and  at  the  rate 
of  increase  per  decade  for  the  last  ten  years,  1889-1899,  22,000,000 
gallons,  it  would  reach  the  ultimate  limit  of  76,000,000  gallons  in  about 
twelve  years. 

The  present  consumption  and  waste  has  also  an  important  bearing 
on  the  subject  of  nitration. 
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Oongress  bas  called  for  a  report  on  thia  subject  and  tbe  matter  la  now 

aDdergoiDg  investigatiou.  It  is  probable  that  tbe  cost  of  filtration 

will  be  about  $<»  ])er  millioD  <rallon8,  or,  at  the  present  rate  of  coDsump- 
tian,  about  $300  jier  day  or  ^110,000  aunually.  This  is  a  large  charge 
and  can  ouly  be  reduced  by  a  reduction  iu  cousumption. 

The  existing  conditioDS  suggest  two  remedies — either  the  redaction 
of  ooneninption  to  a  reasonable  rate,  100  gallons  per  capita  per  diem, 
or  the  increase  of  the  present  sopply  to  keep  up  widi  the  present 
unreasonable  and  extravagant  demand  of  178  gaUoDS  per  capita  per 
diem. 

The  first  remedy,  the  reduction  of  consumption,  can  ouly  be  accom- 
plished by  the  introduction  of  meters.  This  is  a  positive  and  certain 
method  and  has  been  shown  by  actual  experience  to  be  perfectly  feasi- 
ble. However,  whenever  this  subject  of  the  introdiu  tion  of  meters 
has  been  brought  to  tbe  attention  of  Congress  it  has  iailed  to  meet 
approval. 

Capt.  Edward  Burr,  Corps  of  Kugineess,  U.  S.  A.,  when  iu  charge 
of  the  water  department  of  the  District  of  Oolnmbia,  made  an  able 
snd  MEbauRtive  report  on  this  subject.  (See  Beport  of  tbe  Oommission- 
ers  of  the  District  of  Columbia  for  the  fliMsal  year  ending  June  80|  1807, 
Vol.  II,  p.  181  et  seq.) 

Captain  Burr  says  (p.  1S9-191); 

Aitemtf  of  the  above  fignxeB  m  to  per  eaplte  iim  of  water  i^ 

For  domestic  pnrposea,  27,  or,  say  80 

For  commercial  and  United  States  pnipoaai, 87) or, saj   80 

For  sprinkling  (inftTimnm)»  13,  or,  ley  16 

Total maxfannm legitimate  vae   •••••••••••  76 

Add  for  waHt(\  not  deliberate  or  willful,  25  gnllons,  and  the  total  is  100  callons  per 
cspita^  or  28,000,000  gallous  a  day.  Witii  such  an  allowance  SDd  snppfy  of  water 
tiwrs  wonld  be  ample  for  all  purposes — domcHtic,  commercial,  and  public.  There 
•  oiild  1)6  no  nert  SMity  for  stilting  or  economy  in  any  legitimate  us«^  of  water.  All 
tbat  is  necessary  is  the  suppression  of  oareleas,  dellberato,  and  willful  waste,  due  to 
AifeetlTe  plnmbing,  knowD  or  unknown,  and  positive  personal  yiolations  of  regnla- 
tioDB  in  opening  tixtnrea  to  allow  wator  to  run  rontinuously. 

There  is  but  one  means  to  I'uUy  control  and  suppress  such  waste— the  general 
•Ktsnelon  of  the  meter  system  to  all  classes  of  consnmers,  domestio  as  well  as  com- 
Biercial.  Until  thi8  means  \»  a<lopted  periodical  ehortagee  iu  the  water  supply  of 
this  eity  must  be  expected,  not  because  the  supply  of  water  is  insuflicient  for  all 
Iscitiinate  «see,  bat  beeanse  70  per  oent  of  it  la  wasted  and  eerves  no  good  end 
■Koatever. 

That  the  general  introduction  of  meters  will  accomplish  this  end  without  hard- 
■bip,  inoieaeed  eoet  to  eonsnmere,  insanitary  conditions,  or  any  enrtnilraent  of  tbe 
|t<^er  use  of  water  there  can  bi>  no  tlonl't.  Thf  opinion  f»f  all  autliorities  and  the 
espwrieDoe  of  all  communities  where  tlie  meter  system  has  been  generally  introduced 
lead  to  this  belief.  By  tbe  nee  of  meters  is  obtained  a  snpprosHioD  of  watte,  a  uni- 
formity of  water  rates  accordin<;  fn  the  auuuint  of  water  used  or  wasted,  and  an 
increase  of  pressure,  with  a  general  improventcut  of  the  service  without  the  expend- 
itcrw  of  large  snms  for  enlargements  of  works. 

To  illustrate  the  beuetitH  of  tli(»  meter  f*y.stem  it  is  nerefisary  to  refer  to  but  one 
dty,  Detroit,  with  about  the  sauje  population  as  the  District  of  Columbia.  The  fol- 
lowing quotations  are  taken  from  a  statement  made  by  Mr.  L.  N.  Case,  snperintend- 
ent  oi  the  Detroit  waterworks,  before  a  comiuitteo  of  the  leginlature  of  the  State 
of  Michigan,  having  under  consideration  what  is  known  as  the  **  free- water  bill" 
for  Detroit : 

"There  li:is  !>eei)  found  but  one  really  elticiont  restriction  to  waste,  and  that  is  tbe 
meter,  although  assessing  upon  the  basis  of  consumption  as  estimated  is  partially 
«).••• 

"For  years  and  up  to  IH^9  Detroit,  Buffalo,  and  Philadelphia  operated  upon  the 
flsscoement  plan  entirely.    Detroit  pumped  a  daily  per  capita  supply  of  204  gallons. 
Our  capacity  was  more  than  exhausted,  and  eomplaints  of  short  supplies  were  bitter 
i»  Maroh  ^  1888^  I  demonstrated  to  the  board  that  meten  moal  be 
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nsf^rl  tn  Rtnp  fViB  enormou<^  vrnjit*^  or  nn  enlargwitiiiiOif  theworin  cntemd ioto ilBIII*' 
diately  at  an  estimated  eipotme  of  $600,000. 

''Tb«  Introduction  of  meters  was  decided  npon.  The  following  conditions  of  the 
tloee  cities  in  1887  anc!  wil!  slow  iho  rpsnlti  of  thn  intrtM?nction  of  meten  in 
Detroit  and  the  oontinaauce  of  the  old  method  in  iiutlaiu  and  Philadelphia: 


BafDdo. 

Phiiadd- 

Detroit 

88 

101 

88 

239 

« 

M 

80 
66 

"Detroit,  at  the  hmxib  rate  of  increase  of  Kufl'alo  and  Philadelphia,  which  corre- 
sponded exactly  with  her  increase  previous  to  using  meters,  would  have  pnvnpt  il 
101,000,000  gallons  daily.  This  would  have  required  an  expenditure  of  overij*2i«MH.>0 
for  engines  and  piuett  more  than  was  expended,  and  an  extra  expense  for  pumping 
water  of  904,900  nr  last  jbm,  with  a  proportionate  mereaae  n»r  the  intervening 
years." 

•  •••••  • 

One-tbfrd  Inoreased  piessnreel 

Tho  rvaiilt  in  Detroit  is  a  stationary  total  oonsnmption  for  ten  yeari^,  vrith  a  r,u  y^t 
cent  increase  in  ])opiilatiou  and  a  per  capita  decrease  from  203  to  130  gallonH.  ihis 
was  aocompliHhiNl  hy  metering  ahont  5,000  consumers  of  a  total  of  49,000,  and  while 
ihp.  offi'ct  \h  iiKirkud  tlio  per  capita  supply  etiU  above  large  waote^tiiatoaa  be  redooed 
by  iucreauiug  the  uuuiUur  of  meters. 

In  this  city  (Washington)  the  increase  in  the  nee  of  meters  has  produced  a  atmilar 
but  no  less  marked  eiVpct.  The  existiniT  '"^^v  re^jnires  thi«  use  of  meters  only  hy 
botels,  livery  stahlcs,  mauufaotariug  esLabiishments,  and  other  large  oonsnmers. 
8inoe  1891  all  such  oonsnmers  have  been  leqnixed  to  oio  meten.  The  Hollowing  table 
shows  the  result; 


1894. 

1896. 

1897. 

44, 185 

■J02 

49, 162,  im 
181 

45.075 

•2M 

178 

574 

44,114,0i>0 

im 

48,5<t 

777 

IM 

With  an  Increase  since  1894  of  4,355  in  the  nnmherof  prrmisfB  Rnppliod  with  water, 
the  total  daily  supply  is  reduced  by  aboat  4,000,000  gallons  and  the  per  capita  sup- 
ply from  181  to  IM  gaUooe. 

This  can  be  attributed  to  no  other  canse  than  totiio  metering  Oif  Aboat  600  laige 

OOnsunirtrB  of  the  character  mentioned  above. 

Tbo  introduction  of  metirs  will  not  prevent  an  abundant  supply  for 
all  x^urposen,  will  result  lu  a  less  water  rate  or  expense  to  coiiBauiers, 
and  would  tlirow  the  bnrden  of  waste  where  it  Mougs,  on  the  shooldeia 
of  the  careless  and  willfully  negligent  eonsomerB. 

The  Becond  remedy  is  an  increase  of  the  water  supply  to  meet  fiitaie 
demnTul-  at  the  pres<Mit  extravajriHit  rate  of  consumption. 

Thi8  involves  the  building  of  a  second  conduit  from  the  Great  Falls 
of  the  rotoiiiac,  with  the  necessary  reservoirs,  if  any,  and  proper  gate 
honses  and  operating  plant.  In  order  that  this  Bubjeet  may  naye  proper 
consideration,  with  dne  deliberation  and  prevision,  a  survey  of  practi- 
cable routes  is  esscnt  in! ,  Tliose  ^^Tirveys  shnnld  bo  taken  in  hand  at 
once,  and  an  OBtimate  tor  such  aurveys  is  Bubmitted  with  this  report. 

vm  bt-cohduit  at  thb  dauboaslia  sbsbbtoib. 

This  by-couduit  was  constructed  for  the  purpose  of  passing  the  water 
Bupply  from  the  Great  Falls  around  the  Dalecarlia  reaervoix  daring 
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periods  when  it  might  be  necessary  to  empty  this  reservoir  for  pur- 
poses of  fleaniiii^',  etc.  in  its  present  condition  it  is  not  available  for 
use.  and  is  so  weak  as  not  to  be  water-ti^lit.  It  rcqnires  streiif^theiiinjj 
ana  in  some  places  complete  rebuilding.  It  is  an  important  part  of  the 
aqueduct  system  and  should  be  placed  in  a  serviceable  condition.  Aii 
cramate  for  tbis  work  is  submitted. 

A  suitable  storehouse  and  stable  should  be  erected  at  Great  Falls  for 
the  storage  of  tools  and  implements  and  the  stabling  of  the  watchman's 
horses,  which  horses  are  a  necessity  to  the  watchman  for  the  proper 
'  performance  of  his  duties.   For  tliis  an  estimate  is  submitted. 

Prot&eiUm  of  the  inlet  to  ike  eonduii  at  Oreat  FiUU^The  bank  of  the 
Chesapeake  and  Ohio  Ganal,  which  runs  parallel  to  the  Potomac  at 
Great  Falls  and  about  150  feet  from  it,  is  about  14  feet  higher  tlian 
tlie  uncovered  cltnmber  just  above  the  Maryland  end  of  the  Aqnediiet 
Dam  that  forms  the  inlet  from  the  river  to  the  conduit,  in  the  IhMxl  of 
November,  1877,  which  rose  at  Great  Falls  to  the  height  of  100  ieet 
above  the  datam  of  the  Aqaedact,  or  12  feet  higher  than  the  crest  of  the 
dam,  the  canal  bank  at  a  point  opposite  the  inlet  was  washed  down  to 
the  river  and  a  part  of  it  into  the  inlet.  T6  goote  firom  the  annnal 
zepcnrt  of  the  Aqueduct  for  1878 : 

Thfi  raasonrv  forming  the  arch  of  the  feeder  wan  nnrovored  f^oma  point  near  the 
middle  of  the  canal  to  the  month  of  the  feetier,  a  di-^tanco  of  150  feet.  The  chantber 
•ttb«head  of  the  Aqueduct  waa  fdlod  with  Htonea  tliat  had  formed  the  slope  i^nll  of 
tbe  canal,  and  the  Aqnediu  t  feeder  for  a  diHtance  of  300  feet  w;is  lilled  with  d.  bris 
to  depths  varying  from  3  to  ti  feet,  so  aa  to  entirely  stop  the  tiow  of  water  duriogthe 
w^auKj  low  itogea  of  the  fiver. 

In  the  atill  higher  flood  of  June,  1889,  wbioh  rose  to  the  height  of  16 

feet  over  the  Aqueduct  Dam,  the  canal  bank  was  again  washed  down 
to  the  river,  but  fortunately  the  damage  did  not  occur  i'tu  mediately 
opposite  the  inlet  to  the  condnit,  but  from  200  to  400  feet  In^^her  up,  so 
that  the  m^jor  part  of  tlie  debris  being  ieit  on  the  margin  of  the  river 
and  a  part  of  it  being  carried  over  the  dam,  not  so  much  filling  of  the 
inlet  to  the  oomliiit  was  done,  bnt,  as  in  the  flood  of  1877,  it  was  par* 
tially  obstmeted. 
The  annnal  report  of  the  Aqueduct  for  1889  says : 

The  hnnks  of  tho  Phesapoake  and  Ohio  Canal  above  and  below  the  month  of  the 
WMidnit  were  curriud  away  and  that  opposite  the  condnit  was  threatened.  A  num- 
Wr  of  men  were  kept  et  work  on  tiiie  beolc  during  the  freehet:  and  it  is  believed 
that  had  it  not  been  for  the  energetic  work  of  tbis  force  anu  tho  widening  and 
ttreagthening  of  the  bank  at  this  locality  in  April  great  damage  would  have  ocounred 
at  the  nontib  of  the  ooiidalt. 

It  will  be  observed  that  in  the  f^het  of  1877  not  only  the  inlet 
chunber,  bnt  the  condnit  itself,  was  filled  with  debris  to  a  depth  of  fh>m 

3  to  6  feet  for  a  distance  of  300  feet  in  from  its  itiotitli,  but,  the  water  in 
the  river  being  at  a  high  stage,  thei  e  was  .still  waterway  enough  in  the 
condnit  above  the  d<^bri8  to  enable  the  supply  to  the  city  to  be  kepi  up. 
Had  a  complete  closure  of  the  mouth  of  the  conduit  occurred,  with  12 
to  16  ftet  of  water  over  it,  there  would  have  been  no  possible  way,  with 
the  torrent  raging  over  the  month,  to  remove  the  obstraction  before 
the  river  subsided,  and  the  water  snpply  to  tbe  dty  would  have  been 
cat  off. 

There  is  no  more  important  part  of  our  system  of  water  su|)p]y  to  be 
carefhlly  guarded  than  the  head  of  the  conduit  at  Great  Falls,  and  in 
etder  to  avert  dangers  like  those  of  1877  and  1889,  to  which  the  water 
•apply  Is  liable  at  ewmy  flreshet,  a  masonry  wall  slmuld  be  built  between 
the  river  and  tbe  caiml  riHiii*]^  a  fvvr  t>»'t  higher  than  the  latter  and 
arteoding  upriver  from  the  mouth  uX  the  conduit  as  far  as  the  limit  of 
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the  Government  land,  and  thenoe,  at  abont  a  ri|rht  ?Lng\e  and  still  on 
the  Qoveriiment  land,  U)  the  shore  of  the  river. 

An  estimate  is  submitted  for  the  protection  of  the  inlet  to  the  o<m- 
dnit  at  Great  Falls  at  a  cost  of  $5,000. 

ESTIMATES. 

The  estimates  of  appropriatious  that  shonld  be  made  for  the  year 
ending  June  30y  1001,  are  as  follows: 


For  ropniring  the  by-conduit,  Dalocarlia  Rfsfirvoir  $10,000.00 

For  baildiuff  combined  storehouse  and  stable  at  Qreat  Fall*......  ...... .    S,  000. 00 

For  proteotion  of  the  inlet  to  the  conduit  at  Great  Ftilla   1^  000. 00 

For  proliraiiinry  HiirvoyH  for  ndditional  conduit  from  Great  rnlls   ^000*00 

For  operation,  maintenance,  repair,  eto.,  of  the  a^uedaofi  and  its  aocea- 
■orias,  inolnding  the  Conduit  road   25, 000. 00 


Total   61,000.00 

WASHINGTON  AQUKDUOT. 

Aroonnt  appropriatPf!  by  act  approved  June  30,  1898.... $21,000.00 
Jane  30, 1889,  amount  expended  during  fiscal  jrear  •••  •••••• ......    16,  S32. 41 


July  1 ,  1899,  balance  iinoxpendod   ,   4,  IHT.  SO 

July  1,  IHitdf  outbtuudiug  liabilities  •••••••  ....     i,  lti7.59 


Amount  tilftt  em  be  profitably  npended  hi  flaoal  year  eodfaig  June 

30,1801   61,000.00 

WASBlNOTOir  AQUBDUOTy  D.  O.,  1880— RBPAIBIIIG  OOKDVa  BOAD. 

Amount  amropriated  by  act  appiOTed  June  30, 1888   $1, 000.00 

June  80, 1^8^  amount  ezpendeif  during  flsoal  year  ••••••    1,  OOOi  00 


AfpnprialhM  wtai§fKr  tte  Wuikinglum  AqtuitM,  wtgk  A«  Mm     oeit  for  ffte 


Dsto. 


Sex'tpmln-r  30.  1850.. 

Auj.'UMt  'M.  1  H.'ii; a  

March  3,  lH5;i  

MaroL  3,  1855  

Ani:iiBtl8, 1856  

March  3, 1857  

Jane  12, 1868  

JTaiM  25^1180  

July  4, 1804  

July  28, 1888  

December  20. 1866  . 

March  2, 1867  

Joly  28, 1868  

March  3, 1860  

•Inly  15,  lH70/>  

March  ...  1871  


Amotmt. 


1500 

100  I 
2.H  I ,  I "  ■(  s 
250.  UUU 
1,000.000 
800.000 
500.000 
ISO.  000 
142.584 
12,000 
90,000 
62.600 
25.000 
rjO,  822 
114, 1U6 


.Time  10, 1872   

.i:iiiiiary  23. 1873. . 
A  lurch  3. 187  ir-  ... 

J  line  2'A,  1874   

March  3,187.-.  

July  31,1870  

March  8, 1877  

Jane  20, 1878  

Mnrob  8,1879« ... 

June  4. 1880/  

March  3,  \m  

Jnly  1, 1H8-J  //  

March  .{,  It^ki  

July  5,  1881  

Keliniarv  'J'>,  I8-'^5. 
July  9,1886  


AmouaL 


$10.  r.s.i 

14,0*10 
43,000 
86.400 
20,000 
22,000 
!6.000 
15,000 
20,000 
20,000 
20,  000 
JO,  000 
20.000 
20.000 
2«).  OOO 
20,000 


Mnrch  3.  lfi«7  , 

July  18,  188tjA  ..... 

Marcli  2, 188&i  

August  6,  I8y0jf  ..^ 

March  8, 1881  A..... 

July  14,  un....... 

Harali8,1808  

Aagnst7,I8»4ii».. 

March  2, 1805  n  

Jane  11. 1896  0  

March  3.  1897  p  

June  30. 1898  


XoUU 


♦20,008 

20.000 
20.000 


71.800 


25,000 
20.000 
22.  ooO 

4^  ^7, 6^7 


KoTB.- Reverted  to  thoTreaHurv :  (a)  IJ.fil,  (b)  $46.25,  (o  *:.t^o  87.  (d)  35  centa.(«)  $1,109.87,  f/IOS 
(g)  $1,354,17,  (h)  $2,266.34,  (ij  $4.12.  (j)  l.-i.f.OO.  (Jfc)  $2.49,  (»n)  $39.06,  (n)  82.088.87,  (o)  8286.86,  (o)  $|,| 
$4.38  from  regular  appropriatiou  £i>r  Watihinuton  Aqueduct,  and  81,M.1S  fram  appfopnanou  fo 


10381.88. 

,8SS.88, 

— .    -J  J  ,  — -  -r-i  J  appropriat-iou  for  con- 

Btmciiog  telephone  line;  total,  816.300,64.  Slnoe  1878  one- half  of  the  snonBta  apofopriatod  baa  beaa 
contributed  by  tbe  Onited  States  and  the  oUmt  half  by  (lie  IMstrlet  of  OolaaBUsr 
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Condition  of  icaler  at  Great  Falls,  Dalecarlia  reservoir,  eto. — Continaed. 
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According  to  the  scale  for  recordiug  tlie  condition  of  the  wator  rogardn  clear- 
neas,  the  uumberH  0  to  7,  iacliisive,  corraspond  t  •  vi^ry  turbid;  8  to  14,  turbid;  15  to 
21,  Hlightlv  ttirhid,  and  22  to  36,  citw.    The  following  table  ^OW6  the  OOBditlon  of 

the  water  iit  v:ii  iuu>^  parts  of  the  sy»t<'m  dnrinw  the  year: 
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BBBa. 

INCREASING  THE  WATEE  SUPPLY  OF  WASHINGTON,  DISTEICT  OF 

COLUMBIA. 

This  work  is  belogpiosecated  under  an  act  makiu^  appropriations  to 
provide  for  the  expenses  of  the  government  of  the  District  of  Colunihia 
for  the  fiscal  year  ending  Jane  30,  1S99,  and  for  other  purposes, 
approved  June  30,  189S. 

The  clause  of  this  aet  making  appropriations  f6r  tiiis  work  is  as 
ISdUows: 

WMhingtoa  Aqnednet  Tonnel:  The  Secretary  of  War  ia  hereby  anthorised  and 

directed  to  resnme  work  on  the  Waahineton  Aquodnrt  Tinm*  ]  and  it^  ncres.sories 
andtheHowa^  University  Reseryoir,  antuorized  by  section  two  of  the  act  approved 
July  flileeiith,  eifbteen  hundred  ana  eighty-two,  entitled  "An  aot  to  inoreate  tbe 
water  supply  of  the  city  of  Washington,  and  for  other  purjioses,"  and  to  prosecute 
and  compiata  the  same;  the  work  on  the  naid  tnnnel  and  acctHHories  to  be  carried  on 
ia  MeoraaiMa  wilii  the  pliuis  of  the  board  of  experts  an  set  forth  in  iti  Teport,  dated 
January  seventeenth,  eighteen  hnii(lr«Hi  and  ninety  six,  House  Docnnient  numbered 
one  hundred  and  sixtv-six,  Fifty-fourth  Cou^reHH,  tirst  aesHion,  which  plans  have  been 
approTed  by  the  Chief  of  Engineers  and  we  Secretary  of  War.  And  to  carry  oat 
the  provisions  of  m\(\  art  and  this  para^aph,  the  balance  remaining  unexpended 
from  the  appropriations  made  by  the  said  act  of  July  hfteentb,  eighteen  hundred 
nod  eighty-two,  and  by  suliseqnent  acts  for  said  purpoHO,  amounting  to  two  hnadre<l 
and  ninety-seven  thousand  two  lmndn>(l  and  ten  aollurs  and  fifty  cents,  is  hereby 
reappropriated,  to  be  advauccd  out  of  the  revenues  of  the  United  States,  and  not 
subject  to  the  conditions  of  the  capital  account  created  by  the  act  of  July  fifteenth, 
eighteen  hundred  and  eighty-two,  and  the  sum  of  two  hundred  and  niiiety-soven 
thousand  two  hundred  and  ten  dollars  and  tifty  cents  is  n]s(»  hereby  appropriated  out 
of  the  snrnluB  general  revenues  of  the  District  of  Columbia,  to  i>e  applied  to  each 
parte  of  the  work  and  in  siuli  order  as  to  time  as  the  Secretary  of  War  may  deem 
neccesary  t^j  promote  as  soon  as  practicable  the  completion  of  the  entire  system  of 
•ftid  works:  Provided,  That  the  sums  herein  set  apart  and  appropriated  shall  be 
immediately  available  and  shall  be  expended  under  the  direction  of  the  Secretary  of 
War  and  the  superviaion  of  the  Chief  of  Engineers;  and  the  work  shall  be  carried  on 
by  contrael  or  otherwise^  the  Secretary  of  War  may  deem  beet  for  the  pnblic 
interest. 

The  work  is  to  be  carried  on,  in  comjiliance  with  the  above  act,  "in 
accordance  with  the  plans  of  the  Board  of  experts  as  set  forth  in  its 
report,  dated  January  17,  1896." 

That  portion  of  the  report  referred  to  which  contains  the  plans  of  the 
Boaid    experts  is  as  fbllows: 

FSB0OL4TIOir. 

One  of  the  objections  against  the  tnnnel  that  has  been  urged  with  much  force  is 
the  liability  of  leakage  or  percolation  ontward  from  the  tunnel  into  the  ground 
when  it  is  subjected  to  the  pressure  oi  the  water.  This  is  a  point  to  which  we  have 
devoted  much  time  and  attention.  It  is  evident  that  should  the  leakage  be  suffi- 
ciently great  the  danirers  to  be  appreliendi-d  from  this  source  nii*;ht  be  considerable. 
These  poesible  daubers,  however,  are  materially  lessened  by  a  consideration  of  the 
Act  that  from  all  tbe  information  we  have  been  able  to  collet  t.  it  appears  that  for 
a  considerable  portion  of  the  tunnel  the  natural  level  of  the  water  in  tbe  ground  is 
not  far  different  from  that  of  the  hy<lraulic  jxrade  line  of  the  water  in  the  tunnel. 

Since  this  tnnnel  was  abandoned  the  new  Croton  Aqucdnrt,  supplying  the  city  of 
New  York  with  water,  has  been  completed.  A  portion  of  this  aqueduct,  embracing 
a  length  of  about  7  miles,  is  snbjecteo  to  internal  pressure  with  a  maximum  pressure 
due  to  a  head  of  about  130  feet.  In  this  case  no  serious  iiereolaliou  has  been  observed, 
although  the  stirfaceof  the  ground  is  at  several  points  much  below  the  hydraulic 
grade  flue.  An  experiment  made  for  the  purpose  of  determining  the  amonnt  of  thia 
leakage  outward  from  the  aque<lnct  showed  that  thi^  t0t.1l  loss  in  the  whole  7  miles 
tnm  tills  cause  did  not  exceed  225,000  eallons  in  twenty-four  hours. 

With  this  practical  example  before  ttie  rofumisslon,  and  guided  by  our  own  judg- 
ment and  experience,  we  believe  that  if  the  spaces  now  existing  between  the  brick- 
work and  the  rook  are  thoroughly  filled  with  rubble  masonry  snd  grouted,  that  the 
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ttiunol  can  be  made  saffloieiitly  watertight,  and  that  tbt  leakage  ui)d«r  a  head  of 
J50  feet  ill  nof  1)i>  ]nTge  enough  to  prove  an  obstaolu  in  the  way  of  the  succeMfol 
cotnpletiou  aud  o])erutiuu  of  the  tnnnel.  In  this  oonneotion  we  recommend  that  the 
interior  surface  of  the  whole  tnnnel  shonld  receive  a  iloiible  coatin;;  or  wash  of  i  iri 
Portland  cement.  Thifl  treatment  will  »id  materially  in  making  the  briokwork  more 
impervioue  to  the  passage  of  water. 

Objection  has  alHo  liftMi  urged  aiziiiust  tho  tniiiicl  on  the  ground  of  the  danger  of 
oontaoiiuution  to  the  supply  irom  the  percolation  of  ground  water  into  the  tunnel 
when  it  is  empty.  Thin  oondition  can  oeenr  bnt  seldom,  perhaps  but  onee  or  twice 
:i  > »  ar  ;it  the  moHt,  wlicii  the  tunnel  is  imjiujhmI  out  for  examination.  Tlie  untountof 
tbiH  percolation  is  very  ulight,  even  under  present  oouditiona  with  the  lining  uraoti' 
oally  u)>en.  While  oar  ezaminatiotiiof  the  tunnel  were  underway  samplea  or  water 
at  variotiH  jmints  were  colleetcd  for  aiiiilv His,  and  not  wiTliont  some  difficulty  on 
aoconnt  of  tUu  small  amount  of  water  Howing.  These  anal.vbett  do  not  indicate  that 
anytbiofr  of  a  nontaminRtlnff  nature  pasMMi  Into  the  tunnel  when  it  fa  empty. 

If  tbe  tmini'l  is  complrtt'din  areordaneo  with  our  reeommendatious,  the  percola- 
tion will  bu  bo  trilling  as  to  be  unimportant,  especially  when  talcen  in  connection 
with  the  general  abseuce  of  organic  matter  in  the  wetla  of  those  portions  of  the  city 
which  are  niuch  more  thickly  populated  than  ia  the  ground  diieotlj  over  the  tunueL 

81LTINO. 

It  is  known  that  at  times  the  Potomac  water  contains  a  largo  amount  of  silt.  An 
idea  of  the  amount  which  may  be  expected  to  deposit  In  the  tnnnel  tnay  be  formed 

from  the  results  of  Bedi]Metit:ition  avImcIi  lia.s  taken  place  in  the  past  in  the  present 
aqueduct,  where  it  has  uut  been  the  liouroo  of  serious  trouble.  If  these  deposits 
o4NHir  they  should  not  be  allowed  to  accnmiilate,  bnt  should  be  removed  front  time 

to  I  iiiif,  :in<l  fliis  can  l>o  r<';nlily  done  by  nicaiiH  of  the  four  shafts  T'  t  i  inr  l  :ni(l  '^^  hich 
will  be  equipped  with  the  necessary  hoisting  machinery  to  accomplish  tlua  object. 

OOMPLBTIOlf  OF  TBB  MAIN  TCNKBL. 

A  portion  of  the  tunuci  about  6,000  feet  in  lengtli  now  contains  no  lining,  and  the 
remaindt  r  in  jutn  ided  with  a  lining  of  varying  Kection,  as  shown  on  one  of  tne  accom- 
panying platen.  (»ur  estimate  for  the  completion  of  the  tnnnel  proper  ia  therefore 
natnrally  divi<led  into  two  parts. 

We  hove  estimated  for  completing  tlie  nnliued  portions  of  the  tunnel  w  ith  brick- 
work of  the  same  form  as  that  nned  in  the  lined  portions  which  are  provided  with  an 
invert.  There  are  largo  quantities  of  loose  rock  in  the  tnnnel  at  tbeee  points  which 
can  be  used  for  tlie  rul>l>Ie masonry  backing. 

Our  examination  of  those  portiontH  ui  the  tunnel  already  linedf  taken  in  connection 
with  the  pnblished  testimony  and  !«upplentente<l  by  the  statements  of  others  whom 
wc  Lave  called  before  us,  s1m>wh  tliat  there  is  a  great  diversity  in  the  cliaracfer  of 
the  lining.  In  some  portions  of  the  tuuuel  vertical  rubble  Bide  walls  have  been 
built.  Where  these  oconr  we  have  been  nnable  to  find  any  void  spaces  of  magnitude 
behind  the  walls.  In  other  cases  the  side  ualls  arc  built  i>f  l)rii  1:,  u-  !ier:il]y  tilb'd 
on  the  outside  to  the  crown  of  the  arch  with  lootto  packing,  tiome  portions  contain 
a  brick  invert.  As  a  general  mie,  empty  spaces  exist  over  the  crown  of  the  aroh .  In 
the  westerly  part  of  the  tnnnel  these  sp  i  i  -  are  comparatively  smnTl,  but  In  the 
easterly  portion  they  are  much  larger,  in  sotuo  cases  extending  to  more  t  ban  10  feet 
in  height.  These  cavities  must  be  filled  with  mbble  masonry  laid  solidly  in  cement 
mortar.  In  some  cases  timT)ering  exists  in  the  spaces  over  the  arch.  The  tiniberini: 
should  be  taken  out  in  sectiouH  and  rubble  masonry  substituted.  Where  the  spaces 
will  not  allow  of  laying  rnbhle  masonry  provision  has  been  made  for  filling  the 
spares  with  stone  pndvcd  by  band  ;uid  then  grouting  the  whole  mass  with  ecnient 
under  pressure.  In  otiier  wiirds,  it  is  intended  lo  till  every  space  or  void  now  exist- 
ing in  theHc  portions  of  the  tunnel  either  with  cement,  groated  rubble,  or  with  rubble 
nia^ionry  laid  in  oement,  thus  leenring  a  aolid  backing  everywhere  between  the  lining 
hihI  the  rock. 

Where  no  invert  now  exists  we  recommend  a  slight  excavation  of  tbeToek«ndtha 
building  of  an  invert  of  Portland  cement  ooneretei  smoothly  flnisbed. 

BXBNFORCBMBNT  OF  THK  ROCK  CBBBK  SBCTIOK. 

Experiments  made  bv  Iltlajor  Knight  in  lbU5f  and  detailed  in  his  report  upon  this 
snbject,.  indicate  that  the  covering  of  rock  over  the  tnnnel  in  the  Rock  Creek  Valley 
is  not  sufhcient  to  provide  the  necessary  resistance);  rcijuir  rd,  or  to  prevent  serious 
percolation.  These  experiments  confirm  our  own  opinion  that  for  a  length  of  about 
1,000  feet  under  Book  Creek  it  will  be  neeeasary  to  provida  aoma  apeoial  form  of  ood- 
■traction.  Wa  have  oontidered  various  planiy  and  have  come  to  tue  eonoliialon  thai 
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either  a  snbtannel,  built  at  a  considerable  distniioc  below  the  prt  sent  tunnel,  sbould 
bf*  provided,  or  that  the  present  tunnel  sbonld  be  iined  with  cast  iron,  snrroiinded 
witii  concrete.  A  mnuoi^ity  of  the  oommiseion  is  inclined  toward  the  metallic  lining. 
The  eoct  of  the  two  pluie  le  praotioeUy  the  seme. 

A00B88OBIM. 

In  the  coorae  of  onr  examination  we  have  found  that  it  will  be  necessaxy  to  pro- 
ride  wrerai  aeeessories  hi  oonneetion  with  the  tnnnel  for  the  purpose  of  making  it 

avjiiljiMf  imd  for  tlie  purpose  of  maintaiTiin  L  it  in  ri  ]iro])(  r  imimuT  after  cimstruc- 
tion  is  coiupleted.*  We  will  now  aliade  to  tiiese  brielij  in  tlioir  order,  begiuuiug  at 
the  westerly  end. 

A  connection  now  exists  with  the  7-foot  by-conduit  around  the  distributing  resor- 
▼oir.  ▲  direct  connection  should  also  be  made  with  the  reservoir,  near  the  westerly 
shall,  to  be  eontrolled  by  a  gatehouse,  provided  with  the  neoeseary  gates  and  appli- 
tiices  to  regulate  t!ie  flow. 

As  it  is  probable  that  there  are  voids  existing  between  the  brick  lining  and  the 
rock  ennroonding  the  westerly  shaft,  the  whole  of  this  shaft  ahonid  be  thoroughly 

fyrnntrd . 

1  he  estimate  has  Inolnded  a  gatehouse  covering  the  shaft,  which  will  contain 
hoisting  apparatus  of  simple  construction  for  the  raising  of  material  fkom  the  bottom 
of  the  tuimcl.  The  shaft  is  to  ho  provided  with  a  deep  siynp  protected  by  heayy 

paving, 

11i<-  ]irofiIe  of  the  tunnel  sbowsasUght  summit  near  the  westerly  end,  and  we  have 
prnv  Hied  a  small  brick  Htrncture  throngh  this  divide  for  the  poriwse  of  draining  the 

water  iu  an  easterly  direction. 
We  have  deemed  it  advisable  to  close  the  Foondry  Branch  shaft  entirely.  This 

r»Ti  only  be  aocomplisbf  d  by  providing  draiTiafrt^  tbrou^jb  tin-  Fayeftc  stD  tt  summit 
in  an  eaMterly  direction  Ui  the  Rock  Crook  Mhutt.  W  e  recommend  the  conhtruction 
throngh  this  summit  of  a  24-incb  masonry  pipe  properly  protected  witli  i  out  rt  te. 
Owing  to  sliffht  percolation  in  the  immediate  neighborhood  of  the  Foundry  branch 
shaft,  the  brick  lining  at  this  point  is  to  be  reenfun  ed,  the  shaft  lined,  grouted,  and 
permanently  sealed. 

All  three  of  the  air  shafts  existing  on  the  line  of  the  tunnel  are  te  be  repaired, 

grouted,  and  protected  by  suitable  coverings. 

As  the  Fo(  k  {!reok  portion  is  the  lowest  level  in  the  tunnel,  and  there  is  here  Imt 
a  small  amount  of  material  over  the  arch,  this  ])oint  has  been  selected  for  the  coa- 
stmctSoii  of  a  48-fneb  blow*off;  with  ga  t  <> 8 ,  t  o  e m )  •  t  y  the  tnnnel  of  all  the  water  whioh 
can  be  taken  out,  with  the  exception  of  that  w  liidi  must  be  pumped.  The  shaft  is 
to  be  provided  with  a  metal  lining  6  feet  in  diametei^  backed  with  brick  and  con-  « 
eiwto.  To  this  lining  will  be  attached  a  coyer  of  soffleient  strength  to  reslnt  the 
int«rnal  pressure.  The  shaft  will  be  protected  hv  a  brick  house  provifl*  1  \  fh 
hoisting  apparatus.  A  short  distance  from  the  sha»  an  excavation  will  be  made  in 
the  rod  to  reeelve  a  large  pump  ])it  snrronnded  with  a  heavy  wall  and  eontolning 
the  pumping  Tnarhlnnry,  the  whole  covered  by  a  HubBtantial  Kirporstructure,  Aboiler 
boose  will  contaio  the  necessary  boilers  for  supplying  power  to  the  pumps,  which 
will  be  of  snfficient  capacity  to  miso  12,000,000  ^lons  In  twenty-foor  hoars  l^om 
the  level  of  the  tannel  to  Rock  Creek. 

In  the  Champlain  Avenue  shaft  the  present  timbering  is  to  be  repaired  and  the 
shaft  lined  with  brick  and  concrete,  conteining  an  opening  not  less  than  8  feet  in 
diameter.  A  stendpipe  25  fw^t  in  height  should  be  built  upon  the  top  of  the  shaft, 
and  the  whole  covered  with  a  brick  house  containing  the  pumping  and  hoisting 
machinery.  A  connection  with  the  local  sewershonld  be  made  at  tnis  pointy  to  avoid 
the  diseharnje  of  water  onto  the  surface  of  the  ground. 

The  iioward  or  easterly  shaft  is  to  be  reenforced  by  a  12-inch  brick  lining  inside 
the  present  shi^  and  the  backing  of  the  shaft  gronted  thronghoot  ito  whole lieight. 
There  will  be  a  paved  snm]>  at  the  bottom. 

A  liberal  sura  has  beeu  e:>timated  for  the  ere*  tiou  of  a  gatehouse  over  the  easterlv 
shaft;  it  is  an  important  adinoot  in  connection  with  the  construction  of  the  tunnel. 
The  foundation  of  the  gatehonse  Is  to  be  inde]ienilent  of  the  sliaft  and  8uuk  to  a 
considerable  depth,  not  than  50  feet  below  high  water  in  the  rcstjrvoir.  The 
gatehonse  will  be  large  enough  to  control  the  flow  of  water  to  different  parts  of  the 
reservoir,  and  double  sets  of  gates  will  be  provided  for  this  purpose.  It  will  alno 
receive  the  effluent  water  from  the  reservoir  and  discharge  it  into  the  large  ca^t-iruu 
mttiii  aliMdy  laid  Ikom  the  leservobr  and  eonneetiiig  with  the  dlstribntioii  system. 

ESTIMATES. 

The  following  table  contains  estimates  for  completing  the  different  portions  of  the 
tennel'  above  allnded  to.  The  sstimates  include  what  we  deem  to  do  a  snfflolent 
aUowaaeo  lior  w^srialendeiiee  and  eonliiigenelas.  The  total  amonnto  to  |887,}»7» 
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in  oor  jadgmeut  the  tuauei  can  be  compl«ted  ia  a  first-olass  maimer,  w^ith  »ll  iMoes- 
MiriMy  •Ddimdy  for  operation,  for  the  above  anm. 

For  completing  the  ntilined  portion  of  l&o  taanel  $181, 010 

Fur  completing  the  portioua  already  lined  .,...«.••.«••..   278|013 

Beeuforoement  of  tunnel  at  Hock  Creek   000 


Total  to  complete  tnnnel  propor....   697, 022 

Ap|inrtf\nanceB,  inclnding  shafts,  rnniiectionH,  p'itf1ir>n«c'*,  ninriuMory,  etc..  220^ftll» 
MiAccilaneous,  including  oleamug  aud  coating  tuunci  aud  pumpiuj*;  during 

oonstniettoiiy  eto   80^600 


Total   897,887 

The  quantities  on  which  we  have  baned  the  abovo  eetiniiUi  H  have  be«n  taken  from 
Senate  Report  No.  26b<i,  part  1,  Fiftieth  Congresa,  sccoad  Htiiou,  aud  from  unbse- 
qnent  computations  nuide  Under  oor  dlrootioD  by  Capt.  G.  McD.  Townsend,  Corps  of 
Eiirxineers,  U.  S.  Array,  wbo^p  Bf»rv!ro!«  wero  kindly  placed  by  yon  at  onr  disposal; 
also  upon  the  supposition  thai  the  wLule  work  will  be  completed  under  proper 
inepeotlom  and  euperlD  tendenoe  within  two  year*. 


ADDITIONAL  C0N8I1>£RA TIOM0. 


We  desire  to  emph:i«izo  the  importiinoe  of  providing  proper  dnfnilod  designs  for 
the  construction  of  the  tunnel  and  all  the  appliances  neccHsuiy  lor  its  operation 
and  briefly  described  above. 

In  connection  with  the  various  jumping  plants,  which  from  the  pecniiar  profile 
of  the  tnnnel  it  is  necessary  to  maintain  at  various  points,  we  have  the  followiuju^ 
reconnnemlations  to  muko:  A  nt'lectiou  of  men  should  be  made  from  the  pennauent 
force  employed  upon  the  maintenance  of  the  completed  system.  These  men  should 
be  drUled  In  the  operation  of  all  the  machinery  connected  with  the  tunnel  to  flt 
th<>TQ  for  working:  thi'  piuiips  promptly  wh<'novnr  it  beoomet  necetMcy  and  toittaore 
the  maintenance  of  all  the  uia<:hinary  in  good  order. 

Onr  inatrnctlons  do  not  direct  any  consideration  of  the  construction  or  snfflciency 
of  the  reservoir  nenr  the  Howard  T'ni  vcrsity  nor  outlets  into  the  di-tt  ihntioii 
system;  we  have,  therefore,  contined  ouihulves  to  a  study  of  the  tunnel  j)riiper  aud 
its  appurtenances.  Realizing,  however,  that  the  tunnel  and  the  reservoir  form 
part  of  one  harnionions  8y*»tem  and  realinnp^  the  mnfjnitnde  of  the  interfsts  dept'nd- 
in;;  upon  the  hih  urity  of  those  works,  we  recommend  that  the  most  careful  exami* 
nation  should  be  made  both  of  the  reservoir  and  of  the  OOnneotlona  with  the 
distributing  system  before  the  tunnel  is  put  iuto  service* 

The  work  recommended  by  the  Board  of  experts  may^  then,  be 

classifier!  follows: 

(1)  Lining  the  uniined  portion  of  the  tannel  with  brick  masonry, 
incladiDg  iuvert,  and  backing  same  with  rabble  masonry  or  concrete. 

(2)  Gonstraotingr  an  invert  in  portions  of  lined  tnnnel  where  none 

waB  ori^iially  built. 

(3)  Bepairing  the  defprtive  liniiif^  already  built  by  removing  the 
timber  aud  loose  stone  backing  au<l  replacing  it  with  rubble  masonry 
or  concrete,  or  grouting  where  necessary. 

(4)  Arranging  the  drainage  of  the  tnnnel  west  of  Book  Oreek  ehalb 

BO  that  all  drainage  may  be  collected  at  the  Bock  Creek  shaft  sump. 

(5)  Lining  the  i>f>rti(>]i  of  the  tnnTiel  in  the  vicinity  of  Bock  Greek 
Bbftft  witli  iron,  linislied  (;n  iha  interior  with  brick  masonry. 

(6)  Filling  the  voids  in  backing,  where  dry  rubble  was  used,  by 
grouting  same. 

(7)  Constructing  the  necessary  acoessorieBy  iuolnding  ^tehonflea, 

blow  ort'at  Rock  Creek,  air  shafts,  etc. 

(8)  In  addition  to  the  above,  specially  meutioned  by  the  board  of 
experts,  the  preparation  of  the  Howard  University  iieservoir  lor  the 
leoeption  of  water  and  the  laying  of  the  mains  neeessary  fbr  farnishing 
the  snpply. 
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FBELIMINARY  WOEK. 

FtniPtNO  OCT  TxnrsKi.,  bhectio.n  or  plast.  and  PBKPABINO  TONWBL  POH  l  IVIWO. 

Prpyiaration  for  ])uin])iu^  out  the  tuiuiel  and  placiii^r  tbo  shafts  in 
working  order  was  begun  .J  iily  15, 1898.  Temporary  plauts,  consisting 
of  derricks  and  tioistiDg  macbineryand  pumps,  were  set  up  at  Foundry 
Branch,  Kock  Creek,  Champlain  Avenue,  suid  Howard  University  shafts, 
and  by  Si>j)f(Miiber  1  the  foll()\vin^  work  had  been  completed: 

Foundry  Branch. — Tlie  brick  and  ceinontsenl  placed  in  tiio  shaft  dnr- 
ing  the  test  in  1806  had  been  removed,  two  Gamerou  x>uiups  hung,  aud^ 
all  steam  and  water  connections  made. 

Boek  Creek  shaft.^The  Bhaft  was  retimbered  to  a  depth  of  14  feet 
from  the  snrfnco  to  the  water  level,  two  pumps  bang,  and  steam  and 
water  connections  niiule. 

Chamnlaitt  Avenue  sha/t. — The  concrete  seal  was  removed,  shaft  retim- 
bered fo  feet  to  water  level,  one  pump  hung,  and  steam  and  water 
conuectioitH  made. 

JTotrm-tl  Unirrrsif)jsJi/i/t. — Thecage  timbers  and  guides  were  placed  to 
water  level,  112  feet  below  tlie  top  of  the  sliatt.  two  pumps  hung,  steam 
and  water  connections  made,  and  head  house  built  over  shaft. 

Pomiung  began  at  Foundry  Branch  shaft  on  September  1  and  at  all 
other  shafts  by  September  13,  and  the  tunnel  was  ready  for  underground 
operations  on  September  30. 

The  following  table  shows  the  amount  pumped  and  the  time  required 
at  each  shaft: 


Number 

of 
pampi. 

Began. 

Com- 
I»lAt«d. 

Tinip  ic- 
qiiiriMl, 
dayn. 

Gallons 
pampad. 

1 
8 
1 

1 
8 

U 

5 
'J'.l 
21 
21 

5 
21 
13 

8 

1,091,538 
16,712,222 
4.872.SM 

Puiniting  has  since  continued  and  the  daily  amount  required  to  keep 
the  tunnel  dry  and  in  good  worlcing  order  is  as  follows: 


OalloDa 

F^iradry  Branch  shsll   90»  201 

Soek  Creek  abait  510, 106 

CbMupIain  Ayenue  shaft  ,   42, 163 

Howard  Uuiversitj  ehalt  143,078 


Tot«l  786,547 


As  soon  as  each  shaft  was  pumped  out  woi  king  parties  began  the 
work  of  removing  muck  and  laying  track  i)reparatory  to  trimming  the 
tunnel  where  the  necessary  cross-section  was  incomj>lete  and  removing 
the  stone  already  blasti  d  down  and  still  left  in  the  tunnel. 

By  December  1  all  the  temporary  plant  was  removed,  tlie  tiinl)ering 
of  the  shafts  completed,  the  permanent  plant,  consisting  of  head  houses, 
cages,  hoisting  engines,  boilers,  buildings  and  mhchincry,  blacksmiths* 
shops,  carpenter  shops,  Storehouses,  railroad  tracks,  ears,  and  water 
tanks  installed. 

The  work  of  preparinir  the  tunnel  f.»r  li  ning  was  xmshed  Ibrwacd 
rapidly,  and  masonry  work  was  begun  iu  Alarch,  18US), 
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1.  TAning  unlined  portions  of  tunnel, — Bids  wore  opened  ou  January 
1?<>,  1809,  for  fnmishiiiir  saiul,  ceincnt,  brick,  8])(M'ial  castinp:s,  and  bolts, 
iuid  work  ou  the  coaciute  touudatiouH  iur  uiiie  waUs  aud  invert  began 
Mftroh  23.  Brick  masonry  of  side  walls  aod  arch  was  begim  on  Maidi 
24  at  Chatnplaiii  avcnae  east,  Station  24,  Masonry  work  on  this  por- 
tion of  the  tnnuol  was  continned  until  .Ttitie  1S90,  and  638  feet  of 
lining  were  completed,  arch,  aide  walls,  and  invert,  and  Mi  feet  of  side 
wail  and  invert  were  completed  ready  for  the  arch.  When  this  latter 
is  completed  the  tunnel  between  Cbamplain  ayenne  and  Howard  shafts 
will  have  been  lined,  except  in  a  part  of  the  old  work.  The  new  lining 
built  at  Foundry  Branch,  we«t,  was  as  follows  :  Work  bepm  April  14  ou 
the  concrete  foundation  for  invert  and  side  walls;  l)rickwork  was 
started  April  25  and  140  feet  of  arch,  side  w^ll,  and  invert  completed. 
In  addition,  310  feet  of  side  wall  and  340  feet  of  invert  were  bnilt. 

Ji\  OanHiruetimi  of  invert  im  part  of  tunnel  formerly  lined, — At  Oham- 
)>lain  avenue, east,  the  invert  was  completed  from  Station  1989, east,  Co 
Station  1547,  east,  a  total  lenjrth  of  442  feet. 

Uepairiiuj  the  dvfedive  lining. — This  work  was  done  in  Ohamplain 
avenue,  west,  where  the  largest  voids  were  found  above  the  areh  of  the 
lining.  These  voids  varied  from  15  to  30  feet  in  length  and  from  3  to 
2*i  feet  ill  hein^ht,  and  averaj^ed  in  feet  in  width  at  the  sprinj^ing  line  of 
rlu'  areh.  The  debris  consisting  of  timbers,  cord  wood,  and  loose  stone 
and  fallen  roof,  was  removed  and  carefully  replaced  by  solid  rubble 
masonry.  This  work  was  in  two  localities— firom  Station  1060,  west,  to 
7C0,  west,  and  from  1319,  west,  to  1465,  west,  a  total  length  of  446  feet 
In  ropnirinff  this  work  1,073  cnbic  yards  of  rubble  masonry  were  laid, 
ti4A  cords  ot  timber  and  cord  wood  removed,  and  201  cnblc  yards  of  muck 
taken  out.  This  work  is  now  perfectly  solid  and  as  sound  as  new 
construction. 

4,  Arranging  drainage  of  tunnel  trett  of  Book  Oreek, — In  the  plan  of 
the  board  a  brick  conduit  having  the  proper  slope  is  suggested  for  the 
purpose  of  carrying  the  drainage  to  the  l?oek  Creek  sump.  I'pon 
investigation  it  was  found  that  the  better  plan  would  be  a  lowering  of 
the  level  of  the  bottom  of  the  tunnel  or  invert  to  this  required  grade. 
The  difficulties  and  expense  of  blasting  a  trench  and  bnilding  a  brick 
conduit  would  be  more  than  the  work  and  ejqpense  of  lowering  the 
grade  of  the  bottom  to  a  proper  slope. 

The  work  of  lowering  the  bottom  of  the  tiiunel  to  grade  between 
Foundry  Branch  and  Hock  Creek  was  begun  ou  March  10,  1899,  and 
continued  np  to  the  close  of  the  fiscal  year.  At  the  highest  portion 
the  excavation  was  as  much  as  8  feet,  and  from  this  to  0  as  it  reached 
gnule.  The  work  was  beprun  at  both  ends — Station  30,  Kock  Creek, 
west,  and  Station  0.  Fonndry  Branch — the  distance  between  extremi- 
ties being  3,427  feet.  !Nine  thousand  nine  hundred  aud  5.2  cubic  yards 
of  rock  and  muck  were  removed,  and  3,812  linear  feet  of  grading  com- 
pleted, leaving  615  linear  feet  to  hnish  the  cutting. 

~.  Iron  lining  of  tunnel  at  Rock  Creek. — Bids  were  opened  for  furnisb- 
mg  the  castinjrs  and  bolts  foi-  this  work  on  .January  20,  1899,  aud  on 
May  16  the  work  ot  placing  this  iiuing  was  begun.  The  lining  con- 
sists of  cast-iron  cylinders  9  feet  in  diameter  in  the  dear.  The  east- 
ings are  in  segments' 4  feet  long  in  the  direction  of  the  axis  of  the 
cylinder,  and  of  sn(  h  dimensions  that  eaeh  forma  a  voussoir  of  one- 
ei<?htli  the  cylinder.  The  voussoirs,  when  bolted  together,  form  a 
cylmdrieal  ring  4  feet  in  length.  These  voussoirs  are  laiiged  on  the 
inside  and  bolted  to  their  true  bearings,  the  joints,  both  radial  and 
vertical)  being  tooled  to  a  perfect  bearing.  The  thickness  of  the  plates 
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is  1^  iuclies;  depth  of  flanges  on  the  iuside,3|  incites,  with  .a  thickness 
of  1^  inches.  These  plates  are  bolted  t  >irether  horizon fal I v  an<l  longi- 
tudinally with  1  inch  bolts.  The  cashiigs  furnished  show  great  accMi- 
racy  in  their  casting  and  tooling,  as  dciuoustrated  by  their  perfect  tit 
in  place.'  The  lining  U  aet  op  in  rings  1  feet  in  length,  asing  eight 
castings  for  a  length,  and  is  backed,  when  possible,  with  caiefoUy  laid 
riil>J>lp  :ith1  concrete. 

Tiie  work  began  at  Station  0  +  00,  Rock  ('reek,  west,  and  was  con- 
tinued we^t  toward  Lhe  point  where  the  large  wut^r  liow  came  through 
the  roof  of  the  tnnnel  from  Bock  Greek.  The  tight  mbble  masoniy 
was  carried  up  to  the  point  beyond  which  masonry  could  not  be  laid, 
owing  to  the  rapid  flow  of  water.  This  flow  <  ;i!ne  thron^li  tlic  i  oof 
principally  in  one  hir<re  stream,  falliiiir  clear  of  tlie  sides  of  the  tunnel, 
and  amounting  to  about  423,000  galluiis  per  diem.  At  high  stages  of 
Bock  Creek  this  amount  was  nearly  doubled. 

The  rabble  masonry  backing  was  carried  solid  beyond  this  flow  on 
the  side  of  the  liniivr  opposite  the  stream  flowing  in  from  Kock  Creek, 
and  tiie  portion  on  the  side  of  flow  for  a  lcn*ith  of  '.)  rings,  or  12  feet, 
was  carefully  packed  with  dry  rubble,  then  lhe  solitl  rubble  masonry 
was  resumed  as  packing,  confining  the  water  to  a  space  about  12  feet 
hmg  and  8  feet  wide.  Uoles  were  drilled  in  the  plates  in  this  area  to 
allow  the  escape  of  the  water.  These  holes  are  five  in  number — three 
being  drilled  for  2^-iueh  vent  pipes  and  two  tor  1  \  iiieli  pi|>es.  These 
pipes  will  be  used  as  openings  through  which  grouting  will  be  pumped 
into  the  voids  in  the  dry  packing  against  the  pressure  of  the  water 
from  Hock  Creek.  About  30  feet  beyond  this  leak  another  weeper,  or 
vent,  1^  inches  in  diameter,  is  also  drilled  tor  the  collection  of  some 
small  seepage,    'J'hia  will  also  l)e  grouted. 

After  pas.sing  the  leak  the  lining  as  ai)ove  mentioned  is  solidly  backed 
with  rabble  masonry,  the  brick  lining  of  the  tunnel  having  been  torn 
oat  to  insure  solid  packing. 

The  total  length  of  iron  linings  sot  up  was  100  feet  completed  and 
backed.  For  l>;K'1dng,  ir><^  cubic  yards  of  masonry  was  laid,  all  of 
which  is  solid  rubuie  except  about  12  or  lo  cubic  yards  of  dry  stoue  iu 
the  vicinity  of  the  vent  holes. 

6*  Filling  voids  iu  dry-rubble  baekinff, — 'So  work  has  actually  been 
done  under  this  head,  as  it  is  deemed  best  to  leave  this  until  the  por- 
tion to  be  worked  is  entirely  free  from  other  active  operations.  This 
work  and  the  washing  of  the  interior  of  the  tunnel  with  two  coats  of 
cement  will  complete  the  underground  work. 

An  experiment,  however,  was  made  with  a  view  to  testing  the  effi- 
ciency of  grouting.  A  model  was  built  20  feet  long  to  represent  dry 
stone  packing  of  the  tnunel.  Timber  lagging  represented  the  cxtrados 
of  the  brick  lining  aud  also  the  roof  and  sides  of  the  rock  excavation 
for  the  tunnel.  Grout,  consisting  of  one  part  hydraulic  cement  and 
two  of  sand,  with  water  enough  to  render  the  mixture  of  proper  fluidity 
to  pass  the  gronting  pumj),  was  pumped  into  the  dry  rubble  packing  of 
the  model  through  anger  holes  bored  in  the  interior.  The  cnbic  con- 
tents of  the  dry  rubble  wjts  07  yards,  and  the  voids  by  rough  measure- 
ment in  water  amounted  to  5o  per  cent  or  Si^  cubic  yards. 

The  grout  was  applied  until  the  voids  were  filled,  as  indicated  by 
overflow.  There  were  75  barrels  of  cement,  150  barrels  of  sand,  and 
the  proper  proportion  of  water  used.  The  ex|»eriment  was  made  in 
rather  uufavorable  weather,  December,  1808,  mxl  during  the  pumping 
the  thermometer  fell  below  the  freezing  poiut.  The  lagging  was  stripped 
from  the  atractare  March  1,  and  the  voids  were  foand  completely  flUed, 
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the  structure  standiiii?  perfectly  as  a  Tiionolith.  r]ioto;xrai>h8  nhowing 
the  result  of  this  expcnniPTit  are  snbuiitted  witli  thin  report.  The  con- 
clusion tiuui  the  experiuieut  i»  that  the  groutiug  cau  bts  satisfactorily 
aeoompUahed. 

7.  Aeeessory  worJeB.-^These  include  the  necessary  gatehoases,  air 
shafts,  and  plant  for  emptyiii};  the  tinniel  for  tlie  purpose  of  repair  or 
('^'a^in^,^  (Studies  and  working  <lr;iwii(srs  arc  being  made  for  these 
woi  k8,  to  be  in  readiness  for  actual  work  at  the  proper  time. 

8,  Mowerd  Anwrroir.— The  Board  of  exports  iii  tbdr  loport  merely 
mention  this  work  incidentally,  as  they  were  not  called  on  to  consider 
this  matter. 

Thr  reservoir  at  present  is  in  the  same  oondition  as  when  work  on  it 
was  discontinued  in  1888. 

The  revetment  of  the  Uanks  was  never  carried  to  the  bottom  of  the 
reservoir  along  its  whole  perimeter.  As  this  is  a  necessary  precantion 

in  any  case,  authority  was  granted  and  advet  tiserjients  wrae  published 
inviting  bids  for  fiirnishing  the  stone  to  do  this  work. 

If  filtration  is  decided  on  it  is  probable  that  some  alteration  or  addi- 
tional work  will  be  reiiuired  on  the  reservoir.  A  piuject  and  estimate 
will  be  BDbmitted  for  the  completion  of  Howard  University  Beservoir  at 
the  proper  time. 

METHOD  OF  CONDUCTiNa  WORE. 

The  material  was  purchased  by  contract  after  due  advertising,  in 
the  case  of  brick,  hydraulic  cement.  s;hh1.  iron  linniL'  intd  holts  far 
same.  Other  nnitorial  was  purchased  under  public  notice  except  iu 
cases  when  emergency  recjuired  x)urchase  in  open  market. 

The  brick  was  itornished  bv  the  Frederick  Brick  Works,  of  Frederick, 
Md.,  at  $11.40  per  thousand.  The  brick  is  most  excellent  in  quality 
and  the  rejections  have  been  insignificant. 

J  Ite  liydraulic  cement  was  furnished  by  James  EC.  McGill,  of  Wash- 
ington, at  82  cents  per  barrel,  and  has  exceeded  the  requirements  as 
to  tests. 

The  castings  for  lining  Bock  Greek  tunnel  were  furnished  by  the 
Floeflnghort' »S:  I.aue  Foundry  Co!n]>;n»y.  Cincinnati,  Ohio,  at  *:^<!.  }o  per 
ton  of  2,LH0  ]>ounds.  They  are  excellent  in  quality,  are  most  accurately 
fitted  for  place,  and  are  perfectly  interchangeable. 

The  bolts,  of  satisfactory  qaality  and  workmanship,  were  ftirnished 
by  Bartlett^  Hay  ward  ^  Cto.,  of  Baltimore,  Md.,  at      ceEte  each. 

OBGAinZAIIOH* 

The  working  force  is  organized  into  watches,  and  the  watches  into 
gangs,  according  to  th^  special  work.  Watches  are  changed  every  8 
bonrs— at  8  a.  m.,  4  p.  m.,  and  12  midniglit. 

The  work  of  mucking,  removing  rock,  bhistin::,  backing  ne^v  Inn'Ti?. 
and  lilliug  voids  in  old  lining  was  carried  on  iu  three  watches,  work 
being  continued  during  the  twenty-four  liours. 

The  brickwork  of  new  lining  and  the  placing  of  the  iron  lining  was 
carried  on  only  during  the  first  watch,  or  from  8  a.  m  to  4  p.  m. 

Work  at  the  head  lionses  rit  each  sliaft  was  continuous,  three  watches 
bein?  necessary  to  run  the  pnnips  and  el«*v:iting  cnfrfs. 

The  amount  of  work  accomplished,  wiih  lhecot)t,isijiv  en  ill  condensed 
form  in  the  aocompanying  tables. 
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LIGHTING-  THB  TUMJISL* 

It  h;vl  been  the  practice  to  do  ail  work  underg^rouTid  by  the  light  of 
miners'  lamps  aud  torches.  This  means  of  iilumiuatiun  is  yery  poor 
for  mechanical  work.  The  fames  and  smoke  from  blasting,  added  to 
the  smoke  from  torches  andlamps,  render  the  atmosphere  undergronnd, 
especially  when  the  barometric  conditions  were  nn favorable  to  ventila> 
tioTt.  very  oflTeiisivo  and  discomforting^  to  the  workmen.  An  investi- 
gation of  the  .subject  of  iiglittug  the  tunnel  by  other  means,  more 
especially  at  the  locality  where  the  mechanics  were  at  work — brick  and 
stone  masons  and  the  workmen  on  the  iron  lining — ^redalted  in  the  selec- 
tion of  acetylene  gas  as  the  most  available  and  economical  in  this 
special  emergency.  Accordingly  an  acetylene  gas  plant  for  300  bnrners 
was  erected  at  (Jhaniplain  avenne  shaft,  aud  one  for  00  lights)  at  Foundry 
Branch.  The  engine  houses  at  the  shafts,  the  head  houses,  and  localities 
in  the  tnnnel,  when  required,  are  lighted  by  these  plants. 

Gas  pipes  were  carried  down  the  Chainplain  avenue  shaft  and  along 
tlie  tunnel  botb  in  an  easterly  an<l  westerly  dii  crt  ion.  with  cocks  for 
burners  at  proi)er  intervals,  every  30  feet,  and  tliis  system  siuliced  for 
illumination  from  Kock  Creek  shaft  to  Howard  University,  a  distance 
of  over  2  miles.  The  plant  erected  at  Foundry  Branch  was  in  like 
manner  utilized  for  the  illumination  from  that  point  in  both  directions. 

By  connecting  with  the  stopcocks  by  means  of  rubber  hose  a  mov- 
able light,  chandelier  or  *'Chrisimas  tree,"  of  any  required  number  of 
burners  is  used,  thus  concentrating  the  light  in  the  immediate  vicinity 
of  the  work,  and  also  enabling  the  illumination  to  be  carried  into  the 
cavities  or  *'crow  nests,''  so  called,  behind  the  defective  old  lining. 
Tilts  nict1if>d  of  ilbmiination  has  proved  very  satisiaclory  and  quite 
e  <>ii<)iiiii  (1.  it  is  cspcrially  valuable  as  enabling  good  work  tobedone 
and  tacililutiug  a  thorough  inspection  of  the  same. 

There  are  forwarded  with  this  report  blue  prints  from  photographs 
showing  the  work  on  the  tnnnel  in  various  stages;  also  drawings  show* 
\u'S  iron  lining,  cross  section  of  tiiuuel  com))Ietcd  in  new  WOrkyandoiOBS 
sectiuu  of  some  of  the  largest  voids  in  old  backing. 

Money  statement, 

IHGBSASINO  THK  WATSll  8UPPI.Y  OV  WASHINGTON,  D.  0* 

July  1,  1898,  "balance  iinexprnded   «r!n,n7 

Ambant  apprupriatod  by  act  approvedJune  30,  18!)8   594,421.00 

Amoant  appropriated  by  set  spprov«d  March  3, 1899   300^  000. 00 

794,451.07 

Jna*  80, 1880f  Mn4>aiit  ezpeoded  doting  fiacal  year  18$,  290. 60 

JaW  1,  1899,  balauco  nucxpemied   658, 1(K).47 

July  1,  1899,  oataUnding  liabilitlea   ^-'o,  9'2n.  81 

Jnly  1, 18tf9>  MMont  covered  by  aoeompleted  oontraoto   74, 874. 77 

-  95,795.58 

Joly  1, 18Q&,  balance  available  662,864.88 

Amount  (estinmted)  required  for  completion  of  eadflttngpiNilMl^  Inolad- 

ing  Howard  University  Keservolr  301«S99.23 

ABOiint  (eatimated)  to  be  expended  in  Hsoal  miir  ending  Jnne  30, 1900 .  400;  €00. 00 

Amonnt  that  can  be  profitably  expendBd  in  jfaMtl  JMC  endins  Jmw  80, 

.  1801  18S^034.84 
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Abatract  of  propoaaU  for  furnishing  and  delivering  5,000,000  triofc,  20,000  harreh  of 
cenicnt,  and  5,000  cubic  yards  of  sand  for  the  trork  of  increasing  the  tcater  supply  of 
Washington,  I).  C,  received  in  response  to  advertisement  dated  December  S7, 1808,  and 
opened  January  S6,  1899,  by  Lieut.  Col.  A,  M.  Miller,  Corp$  of  Engineers, 


Nnme  nrul  residunce. 


Brick,  p«r 
.  1,000. 


Katioiial  Mortjir  Co.,  Wa»binc''^«.  D,  C  

Columbia  NatioDal  Sand  Dnilglng  Co.,  WasliinKtoa, 

I).  Co  

J.  G.  Wafers  &  Son,  Wa«hin}:ton,  D.  C  , 

Frederick  lirick  Works,  bredcriok,  Md.o  

Potomac  Hydraulic  (.'enieiit  Co.,  WaMliiu>:lou,  D.C  

JaiiioH  II.  ,Ntc(iill,  WnMblucton,  1>.  C.  a  , 

Grove  Limo  aiid  Cual  Co.,  Waithingtou,  D.  C  


$11.40 


Standard  Briok  Co.,  Wa«bington,  D.  0  

W.  H.  "Weat  &  Bro..  'Washincrton.  D.  0  

J.  T.  Walker  Sc  Soiih,  Wn«liiii;;ton,  D.  C  

Lawrencevillo  Cfnu-nt  Co.,  New  York,  N.  Y. 


nAr  liiirral 

$0.09 

$1.75 

1.50 

.88 

.01 
.82 
.00 

1.16 
.91 

a  Contract  awarded. 
Amount  available,  $lU(i,000,  covering  all  materials. 


b  Arch  brick. 


Total. 


$18,S50 

7,800 
17,600 
67.0110 
18,200 
16,400 
18,000 
68,660 
63,450 
61,160 
68,460 
80,000 
28,000 
18,200 


Abstract  of  proposals  for  supplying  about  540  tons  of  special  castings  and  90,000  bolts  for 
the  work  of  increasing  the  trater  supply  of  Washington,  D.  C,  received  in  response  to 
advertisement  dated  December  1S9S,  and  opened  January  86,  1899,  by  Lieut.  Col. 
A.  M.  Miller,  Corps  of  Engineers. 


Koine  and  residence. 


Thompson  C.  Gill  &  Co.,  rbilndolphi.n.  Pa  

Bartlett,  Ilaywanl  Sl  Co.,  Baltimore,  Md.o  

Standard  Stipplv  and  Equipment  Co.,  Philadelphia,  Pa... 

Stuart  U.  Cnrr  A-  Co..  Baltimore,  Md  

Barber  JSi.  Kohm,  WiiMliiuKton,  D.C  

Peters burc  Iron  Works  Co.,  Petersbarif,  V»  

The  HoelinKhoff  4:  Lane  Foundry  Co.,  Cincinnnti,  Ohio  ft 

A.  K.McIleitrv,  Jr.,  Now  York.  N .  Y  

W.  T.  &  F.  B.  Weaver,  Waahinuton,  D.  C  

The  Exeter  Machine  Work*.  Pittaton,  P»  

J.  li.  Kendall,  Waahington,  D.  C  

Sumuel  J.  Cresswell  iron  Worica,  Philadelphia,  Pa  


Spocialoaat- 

inga  i>er 
ton  (2.240 
poondt). 


Bolta 
(each). 


OenU. 

10.89 


$48.00 
77.72 
64.85 
52. 1!) 
49.98 
86.40 
61.60 

4.15 
i.62 

4.75 
44.00 
5.00 
7.95 
4.90 
6.25 

65.00 
80. 42 
47.86 

Totd. 


$2, 17$.  00 

17, 160.00 
27,S4&80 

i8,««aoo 

17,744.60 
16,001^20 
13.  SSL  00 
20.744.00 
1,000.00 
23,600.00 
14,882.80 
17.149.00 


a  Contract  awarded  for  bolta.  5  Contract  awarded  for  caatinga. 

Amount  available,  $100,000,  covering  all  materials. 

Abstract  of  contracts  in  force  June  SO,  1899. 


Name. 

Date  of 
appro vaL 

Date  of 
beginning 
work. 

Var.  21,1890 
Mar.  8,1899 
Feb.  28,1899 
Mar.  8,1899 
Mar.  21,1890 

Apr.  6.1890 
Mar.  23. 1809 

Mar.  15. 1899 
Maj  20.1890 
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TmhZe  gMmg  amoumt  qf  work  jperformed  on  ik§  WtuMngton  Aqiud%oi  Tmnnel  for ^tko JUoal 


.fbet. 


do. 


ratiBC  drmiiuwe  channel  be- 
en vbaodty  JBnndi  mud 


8«one. 
Mnek 

'tween 
Sook  Creek 

I>letAnc«  exc«vated  feet. 

Stone  removed ..  cubic  yariU . 

Huck  romoved  do.. 

Qpgiercto  Id  place  ...do... 
j|<ew  brickUnlafi 

Invert.. feet.. 

Sidewtfb  do... 

▲rob  do... 

In-rert  placed  in  old  lining.. do... 

€^4  Uamg  i^MUred  do... 

TImWt  iwnMifl  flnmliinlr  nf  iilil 

Haing  cords.. 

jury  in  place: 
;  dT  ola  ank,  enbio 


mt  new  arch,  cable 

ef  traa  Ihdng,  cubic 

yasds"  

fining  under  Rock  Cre«k, 


1888. 


1 


75 


897 
800 

422 
428 


« 

.a 

I 


1,6M 
8,106 

1,014 
1,650 


S,81fl 
10,804 

8,002 
1,711 


1809L 


9 


1,560 
1,000 

3,746 
2,216 


1.648 
1,442 


I 


25 


20 


050 
672 
871 
661 


123 
82 


1 


552 
1,534 


I 


r 


625 


4 

a 
o 


6,911 

20,  r" 


284 


685 


1»7 

417 
417 
234 


2, 076  2, 298 
1,101  1,012 


77 
16 

192 


62 


205 

426 

»43 

666 

393 

1,405 

655 

240 

1,435 

438 

90 

784 

205 

177 

443 

19:} 

178 

446 

35 

13J 

Ml 

680 

091 

1,878 

487 

346 

l,OTr 

22 

187 

169 

16 

84 

100 

1 


TotaL 


8.m 


2,813 

6.580 

8. 372 


Hxpenw  on  Wtuhington  Aqueduct  Tunnel  forfiecal  year  ending  June  SO,  1899, 


Item. 


J  and  maintaining  machinery  

..  ting  and  maintaining  haildings  

(pairing  road  to  Rock  Creek  

laTating  and  retimberlns:  abafta  and  batkltiig  kead 

-IPBdlngaind  lepaixingcarH  • 

SxparinMaMlaioh  at  Book  Creek  

^TMMng  and  malalilniiig  gaa  planta,  and  lighting 

ITfavt  pomplng  oaiaf  tunnel  

Pnmping  out  tunnel  during  oonatrnction  

Trimming  tunnel  for  lining  

Bxravating  and  traek  lajlng  

CnttlDK  drataaca  dwal  Ml«a«i  Back  Otaak  aad 
.  Branch: 

Trlouning  

Excavating  

Cleaning  out  toothing:  in  old  brirk  woik. ....... 

Cleaning  anow  and  Ici^  from  ruaijs  

Banlin/;  o<>al  *l'iriiig  hlirzanl  

Taking  out  old  rail  left  by  contractor  

Making  centers  for  brick  work  •»•.«........ 

>  Building  brick  arch  and  rubble  baokinf  

Concrete  nnder  invert  

Repairing  old  arch  with  rubble 
Plaeiag  6on  lining  ui 
Xraa  flB  hand  not  bid 


Labor. 


8603.00 
1,834.00 
427.00 
8,866.00 
810.00 
UT.88 
8M.08 
1.888.00 
6,470.00 
18,508.00 
31,670.00 


13,004.00 
13,674.00 
826.00 
138.  IX) 
63.00 
24.00 
148.00 
IS,  097. 00 
2, 823.  (fO 
4,882.00 
1,813.00 


7.88143 


Material. 


$7. 008. 71 
1,506.61 

890.50 
8,308.  76 
1,703.28 

388.60 
8,80178 

645.90 
1,003.58 
1,076.89 
8^077.61 

827.70 

200.11 
290.11 
38.50 


102.61 
669  26 
0, 657.88 
1.984.29 
2,820.80 
4,812.18 
1,00100 


61,818.46 


TotaL 


|7,  009.  71 
2, 930.  til 
823.50 
7,178.76 
1048.38 
860  80 
7,34178 
1.98198 
187168 
14. 584. 89 
30,647.61 


18,  721. 70 
12, 9G4. 11 
616. 11 
176.50 
63.00 
186. 61 
81120 
21,754.88 
4.807.29 
7,652.80 
5,884.18 
1,00160 

7,r — 


157, 
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B  B  B  3. 

nrVSSTIGATING  THE  WATBB  ?t  i  ri  Y  OF  WA8HIN0T0N,  DI8TSI0T  OF 

COLUMiilA. 

This  work  is  being  condncted  under  an  aot  approved  June  30, 1888, 
which  oontaiuB  the  following  olaoee: 

To  enaMo  the  proper  officer  of  the  GoverDinent  liaving  charj^e  cf  tho  AVasliiniTton 
Aquciluct  aud  the  water  supply  of  the  city  of  Washington  to  make  an  iuvetttigation 
of  the  feasibility  and  propriety  of  tilterin^  the  water  sopply  of  WaehiDf^ton  And  to 
submit  to  CoiiRresfl  a  full  aud  detailed  report  thereon,  and  to  inert  all  necessary 
expi-nHes  of  miid  investigation,  three  thousand  dollars.  Said  report  shall  be  accum- 
panifd  by  a  detailed  estimate  of  the  cost  of  the  work  requircil,  and  in  making  the 
invcRtifiHliiin  and  in  the  preparation  of  this  rrport  tho  Chief  of  Knuineers,  United 
States  Aiuiv,  shall  be  associated  with  the  proper  oihcer  of  the  tioveriaueut  iu  the 
charge  of  tno  Aqnodiiot  at  oonanlting  ongineer. 

In  lulditioM  to  the  abo\ c  appropriation  of  $3,000  an  additional  appro- 
priation of  '*r»,0(K)  was  <riven  by  an  act  makin*;  appropriations  to  pro- 
vide for  the  expenses  of  the  government  of  the  District  of  Oolambia  | 
for  tbe  fiscal  year  ending  June  30, 1!MK),  and  f#r  other  purposes: 

For  atlditional  amount  to  enable  the  nroper  oflicer  of  the  Government  baviog 
charge  of  tbe  Washington  A(|ne<luot  and  the  water  supply  of  tbe  city  of  Washing- 
ton to  rnalce  an  investtgatiou  of  tlm  f-  asihility  and  propriety  of  filtering  the  water 
BU}>ply  of  Washington,  and  to  submit  to  Congress  a  full  and  detailed  report  thereon, 
aud  to  meet  all  necessary  ezpeiiMa  of  e«id  mvMtigattoDr  Ato  fbonsand  doUaiBf  to 
be  iiiMiiediately  available. 

The  work  for  tlie  fiscal  year  has  consisted  in  the  <  o]!cction  of  data 
and  itiibruiation  in  rdatiou  to  filtration  of  water  supplies  in  this  and 
foreign  countries. 

The  methods  of  filtration  adopted  and  in  operation  generally  aie: 

First,  slow  sand  filtration,  the  method  ailopted  generally  in  Bngland 
and  the  continent  of  Europe,  more  esitecially  in  Germany. 

This  method  having  been  first  adopted  and  developed  by  the  Eng- 
lish is  frequently  designated  as  the  English  system. 

Second,  rapid  Band  filtration.  This  method  has  been  developed  in 
this  conntry  and  has  been  desijgnated  as  meohanieal,  or  the  Anierican 
system. 

The  slow  sand  or  English  metl  od  consists  of  passing  the  raw  water 
th rough  a  layer  of  flue  sand,  supported  by  coarser  material,  and  is 
conducted  generally  at  a  rate  of  from  2  to  2^  million  gallons  per  acre 
per  diem. 

Tbe  mechanical  or  American  system  consists  in  passing  the  water 
rapidly  through  a  coarser  sand  than  in  tho  English  system  and  the  use 
of  some  chemical,  generally  sulphate  of  alumina,  as  a  coagulant.  The 
rate  of  Ultratiou  by  this  method  is  about  128,000,000  gallons  pei'  diem 
pep  acre,  or  about  fifty  times  the  rate  of  the  English  method. 

In  order  to  ascertain  the  results  of  these  methods  of  filtration  with 
Potomac  water,  two  filters  have  been  erected,  one  on  the  Ertglis)>  sys-  ^ 
tern  and  the  otlier  eiMi)0(lying  the  recent  improvements  on  the  Ameri- 
can system.  These  experiments  are  being  conducted  with  a  view  to 
showing  the  xednetion  in  tnrbiditiest  the  bacteriologieal  resnlts,  and 
the  safe  rate  of  filtration  to  be  adopted  in  the  speeial  ease  of  tbe  Poto- 
mac water. 

The  report  required  by  Congress  will  be  submitted  as  soon  as  soffl" 
dent  data  have  been  obtained  to  deduce  a  ikii  uoiiclasion. 
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Money  staUmetU, 
nmBtnoAimo  watu  suptiiT  ov  WAflHnra>vcnr,  o. 

Amonnt  appropriated  by  act  approved  Jane  30,  189S...... ...... .... ....  $3^  000. 00 

Amwm.%  ftppni*i*t»d  hj  set  approved  Muoh  9,  im   5, 000. 00 

8, 0()n.  00 

J  uue  30, 18d9,  amuimt  expouded  daring  fisoal  year   l,91(i.t)3 

July  1,  1H99,  balance  onexpended   6^083.  87 

July  1, 1899,  oatotAmdiog  liabilitiee   7^.  GO 

July  1,  Ib'M,  bulance  available   6,lAM.  77 

BNa  m  239 
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IMPEOVEMENT  AND  CARE  OP  PUBLIC  BUILDINGS  AND  GROUNDS  IN 
TUE  DISTBICT  OF  COLUMBIA— WASHINGTON  MONUMENT. 


BMFORT  OF  COL.  TffEO.  A.  BTNOTTAM,  UNITED  STATES  ARMT,  OFFWEB 
Uf  VRAUGE,  FOR  THE  FllSCAL  YEAR  ENDING  JUNE  30,  1890, 

OFFXOB  op  PtTBLIO  BtHLDINGS  AND  GROUNDS, 

^Vashington,  JK  0.,  July  19, 1899, 

General:  I  have  tlie  honor  to  submit  the  followinf?  report  of  opera- 
tions upon  public  buildings  and  grounds  iu  tho  District  of  Colinnbia, 
under  the  Chief  of  Eugiueers,  during  the  tiscal  year  ending  J  uue  ^0, 
1899;  '  • 

In  addition  to  the  public  baildings  and  grounds,  this  office  has  also 
been  charged  with  the  care  and  repair  of  the  Government  telegraph 
lines  connecting:  tlie  Ctipitol  with  the  various  Departments  and  the 
Government  Frintiug  Ollicej  of  the  repair  and  improvement  of  the 
Government  Printing  Office;  of  the  repair  of  the  building  on  Tenth 
street  NW.  where  Abraham  Lincoln  died;  of  the  construction  of  the 
Btatoe  of  Gen.  John  A.  Liogan;  of  snch  matters  connected  with  the 
ereQtion  of  the  etatne  of  General  Sherman  as  may  properly  devolve 
npou  the  War  Department;  of  the  monument  at  Wakefield,  Va.,  the 
birthplace  of  Washington,  and  the  iron  pile  dock  erected  under  the 
8upervi»ion  of  this  ulliee  in  180 1,  under  the  direct  ion  of  the  Department 
of  State,  at  the  month  of  Britlge  Creek,  Virginia;  of  the  erection  in 
the  national  military  park  at  Gettysburg,  Pa.,  of  the  memorial  tablet 
to  Abraham  Lincoln;  of  the  preservation,  care,  and  safety  of  buildings 
occupied  by  the  War  Department  in  t!ie  Dis^trict  of  Columbia,  except 
State,  War,  and  Navy  Department  building,  aiul  since  March,  liSIM),  of 
the  banks  of  the  Potomac  liiver  from  the  north  line  of  the  Arsenal 
grounds  to  the  southern  curb  line  of  N  street  From  July  1  to  July  11, 
1898, 1  was  also  in  charge  of  the  Washington  Aqueduct  and  increasing 
the  water  supply  of  the  city  of  Washington* 

PUBLIC  BUILDINGS, 
■ZaODTtVa  KAMSlOir,  aUBSHHOUSBS,  CON8BRVAT0KT,  AND  STABLBS. 

Care  and  rcjurnkhing, — The  usual  care  was  given  to  the  Mansion  and 
its  itimiture.  Bepairs  were  made  to  furniture  and  sotne  new  furnish- 
ings purchased.  The  window  awnings  were  repaired,  the  framea  of  the 

five  large  awnings  on  south  portico  re  covere«i  with  new  material  and 
new  awnings,  shades,  and  wire  screens  plaee<l  at  some  of  tbc  w!?idows. 
In  October.  1898,  all  carpets  were  rehiitb  laee  cm  tains,  window  dra- 
l>erie»,  and  door  portieres  iiung,  aud  the  house  placed  iu  order  for  the 
winter.  Beibre  the  carpets  were  relaid  about  1,200  yards  of  new  straw 
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mattLDg  were  parchaseil  aud  laid  iu  ditlereut  apartmenUi  to  replace  that 
which  had  become  worn  and  nnservioeable.  Four  hondred  yards  of 
new  carpet  lining  were  pnrehased  and  laid,  and  8ome  of  the  old  Btraw 

niattinj?  was  taken  np,  cleaned,  and  relaid.  Tbe  awuiugs  were  removed 
from  the  windows  in  the  autumn  hthI  K^plarod  in  the  sprin«r.  In  May, 
1899,  the  carpets  were  tal^en  u[),  eieantd,  ami  .stored,  ihv  hu  e  curtaius 
and  draperies  removed  from  the  windows,  the  laces  laundered,  the  dra- 
peries oeaned,  and  all  packed  away  for  the  enmmer.  New  draperiee 
were  placed  at  window  of  private  corridor,  second  floor,  and  at  window 
of  one  of  the  bedrooms.  Ten  new  portable  fire  eztingaishera  were 
purchased  aT>d  placed  on  first  and  second  doors. 

Anew  police  electric  call  service  was  installed  in  the  Mansion;  it 
consists  ot  live  push  buttons,  located  at  diil'ereut  points  on  the  groaud 
floor  and  connected  by  nndergronnd  cable  with  a  telephone  in  the 
watchbox  at  the  southeast  corner  of  the  house,  from  which  connection 
is  made  with  police  lieadquartc  rs  tlirmifjli  the  cable  mnning  ander> 
ground  from  the  Mansion  to  the  Treasury  Department. 

Painting. — The  entire  exterior  of  the  Mansion  was  repainted  in  Octo- 
ber and  November  with  two  coats  of  white,  the  materials  being  par- 
chased  under  contract  and  the  work  done  by  hired  labor.  The  stone  cop- 
ings and  posts  in  front  were  also  painted,  and  the  lamps  and  shields  on 
north porticf»  bronzed.  The  followni^  have  alsn  been  painted:  The  tin 
roof  and  tlie  chimne3's;  twenty  two  new  sections  of  wooden  platform  on 
roof;  sixteen  storm- fiindow  sash;  the  woodwork  of  one  bathroom;  j>or- 
tionsofthe  woodwork  in  main  corridor;  the  bottoms  of  the  four  columns 
on  north  portico*  The  walls  and  ceiling  of  a  small  bedroom  were  repa- 
pered  and  the  woodwork  repainted.  The  skylight  over  elevator  shaft 
was  i)artially  regh)/ed  and  repainted,  and  some  of  the  woodwork  in  the 
Mansion  touched  u]). 

Ji€j)aint, — The  pia^Lered  ceiling  of  the  south  portico  was  repaired,  the 
chimneys  cleaned,  the  water-snpply  taoks  in  the  attic  and  on  the  roof 
deaned  out,  and  a  new  soapstone  sink  with  grease  trap  placed  in  the 
small  kitchen.  Repairs  were  made  to  the  tin  covering  of  roof  and  to 
the  copper  leaders  from  the  jrntters:  eightecMi  S  foot  sections  of  additional 
slat  walk  made  ami  jilaced  on  tiie  roof  to  prevent  injury  by  persona 
walking  over  it,  and  the  old  tlag  pole  taken  down  and  replaced  with  a 
new  iron  flagstaff.  Drawers,  doors,  and  aashesthroughoottbe  Mansion 
were  eased  and  repaired,  new  sash  chains  pat  in  and  locks  repaired.  The 
hot  water  heating-  i)ipes  in  the  basement  were  examined  andpntin  good 
order,  new  shelviuf?  and  cujdioards  constructed  in  the  steward's  room 
and  storeroom  adjoining  and  the  woodwork  painted.  The  larjre  corri- 
dor and  nearly  all  of  the  rooms  in  t  lie  basement  and  the  walls  of  the  area 
aronnd  the  Mansion  were  whitewashed.  The  machinery,  rails,  and  other 
appliances  connected  with  the  electric  elevator  examined,  cleaned,  and 
thor ( >  1 1  h  ]  y  o  n  (  d  M\  nor  plumbing,  gas  fitting  and  carpentxy  repairs 
were  made  as  reciuired. 

Electric  work  and  lightimj, — A  new  force  pnmp  with  electric  motor  w;is 
set  in  place  in  the  engine  room  in  basement  for  su])plying  water  to  the 
tanks  at  top  of  the  house  and  all  wire  and  p i pe  connections  made.  This 
replaces  a  steam  pnmp.  Changes  were  made  iu  the  electric  wires  in  the 
basement,  those  carrying  the  current  for  power  bf^in^r  separsited  from 
those  for  lightinir.  One  hundred  leet  of  tour  way  tcrra-cotUi  conduit 
was  laid  in  cement  concrete  at  the  base  of  the  north  wall  of  one  of  the 
grcenhonsea  west  of  the  conservatory  in  which  it  is  proposed  to  place 
the  main  cables  now  rnnuing  along  the  top  of  that  wall,  which  carry  the 
current  from  the  dynamos  in  the  St^te,  War,  and  Navy  Department 
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btiilfling  to  the  Mansion.  All  electrical  appliuuce^  were  maintained  in 
j;ood  condition  and  ne<*08sary  repairs  aiui  minor  alterations  made  as 
required.  Tlie  lamp  iio.sts  on  the  .south  portico  which  contained  incau- 
deseent  Ininps  were  removed, 'being  no  longer  needed.  An  arc  eleotrio 
lamp  was  liung  from  the  ceiling  of  the  north  portico  and  the  use  of  gas 
for  lightiii;:  the  portico  dispensed  with.  New  wires  were  placed  in  the 
elevator  shalt  to  liulit  the  ear,  and  new  wires  for  iightiu':  were  placed 
ill  the  red  IxMlioom  and  the  library,  placing  them  in  tubes  beneath  the 
plaster.  Ihc  chandeliers  and  electric- light  fixtures  were  cleaned  and 
all  the  electric  lamps  on  the  second  floor  were  replaced  with  new  onee^ 
and  gas  globes  replaced  with  new  where  required.  The  large  northeast 
room  was  rewired  for  the  introd action  of  ei<;ht  additiotKtl  drop  desk 
lights  and  one  desk  lamp.  New  wires  were  nn  fnr-  an  ( In  tric-bellcon- 
ne<5tion  between  two  of  the  office  rooms  ami  new  wires  were  run  in  the 
attic  to  supply  current  to  operate  a  new  switchboard  for  the  automatic 
telephone  system  in  the  Mansion. 

JUceptiom. — The  woodwork  on  twenly-three  of  the  cloak  boxes  nsed 
at  receptions  Was  stained,  and  the  boxes  renumbered  where  necessary, 
and  tive  new  cloak  boxes,  each  with  fourteen  receptacles,  were  made, 
iucreasiiijr  the  capacity  from  i,iM»8  to  1,138  persons.  The  cloak  boxes 
were  put  up,  canopies  erected  and  floor  crash  laid  for  a  reception  given 
in  October  to  the  visiting  delegates  to  the  Episcopal  convention  held  in 
this  city  during  that  month,  and  the  canopies,  exit  bridge,  and  storm 
doors  erected  for  the  reception  on  IS'ew  Year's  Day.  The  exit  bridge, 
storm  doors,  canof>i<'<  inul  frames  and  elonk  boxes  were  placed  in  position 
for  six  otliciai  receptions  in  January  and  February,  and  the  east  room, 
parlors,  corridors,  etc.,  beautifully  decorated  with  plants  and  flowers 
for  those  fhnetions  and  for  the  state  dinners  given  in  those  months. 
Similar  pieparationSt  omitting  the  cloak  boxes  and  some  of  the  floral 
decorations,  were  also  made  for  a  pablic  reception  given  in  May  daring 
the  National  Peace  Jubilee. 

Hunt  room, — >»ine  pairs  of  new  drapery  curtains  were  made  and  placed 
at  the  windows  and  the  Ihmitnre  in  the  room  repaired,  renpholstered, 
and  re-covered  with  new  materials.  This  fhrniture  consists  of  2  sofas, 
8  armchairs,  12  side  chairs,  and  4  corner  chairs;  20  pieces  in  all.  The 
larize  globes  on  the  ceilinf;  whicli  cover  the  electric  lights  tvpic  takofi 
down,  cleaned,  and  replaced  and  new  electric  lamps  placed  upon  the 
chandeliers. 

i9lals  dvMtig  room. — ^The  crystal  chandeliers  wereoverhanled  and  one 

of  them  taken  down  to  permit  of  repairs  being  made  to  the  electric 
wiring.  Forty  dining  chairs  were  repaired,  refinished,  and  re-ooverad 
with  new  leather. 

Jilue  bedroom. — The  walls  and  ceiling  were  scraped  and  repapered, 
the  woodwork,  cornice,  and  centerpiece  ou  ceiling  painted,  frame  of  mir- 
ror legilded,  new  matting  laid,  base  shoe  and  molding  completed,  and 
new  carpet  strips  made  and  pnt  down. 

Brd  ^/vf  room.— The  two  window  oomices  and  the  bed  canopy  frame 
were  regiided. 

Northwest  corner  room, — The  bath  tub  was  taken  out  and  replaced 
by  a  new  tab  of  modem  design  and  the  windows  in  the  room  painted. 

Large  north  bathroom^The  bath  tnb  in  this  room  was  taken  ont  and 
replaced  by  the  tub  removed  from  the  northwest  comer  roouL 

Drainage  conduit. — It  is  n  <:^vv[\t  plmsnro  to  report  the  completion  of 
an  entirely  new  system  of  imdcturonnd  mainsof  all  kinds,  sewei,  water, 
gas,  and  electric;  thus  doing  away  with  all  old  undergroinul  drains, 
aewers,  pipes,  etc.,  which  had  unavoidably  become  compiioated,  con- 
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ftaslDi;,  and  |»art1y  aiiknown  by  lapse  of  time;  and  I  am  now  able  to 
report  this  vitally  iiii|MM  taut  part  of  tliu  Mansion  us  in  perfect  order 
under  gr<^  11" What  is  above  firnHuwi  li;is  still  to  Ih"  ovcT  lianlod.  The 
iinproveiDeiit  coiiHi^ted  in  making  au  entirely  new  Hewer  couiieetioii  at 
a  (iistuuee  of  about  500  feet  Ixom  tbe  Mausioii,  ooiistructiug  from  this 
Iioint  a  concrete  tunnel  under  tbe  bonee,  placing  in  tbis  tunnel  all  mains 
of  whatever  kind,  and  cutting  off  all  former  underground  connectiont). 
This  tunnel  is  provided  with  rro(|iiPiit  ujaiihoh  s  of  lar^,'?'  si/e.  so  that  in 
future  no  excavation  will  be  necessary,  and  every  mcii  ot  ail  mains  can 
be  quickly  got  at  for  examiuation  or  repaire.  Kain-water  tlow  is  kept 
separate  from  sewage,  and  the  eoil  pipe  is  of  the  ao-called  Durbam 
eysleni. 

This  work  was  greatly  delayed  and  its  necessary  cost  considerably 
increased  by  lack  of  accnrat«'  ^uidiug  maps,  lack  of  ortlcc  force  to  get 
out  the  necessary  drawings  and  estimates,  then  by  the  gieat  ditliculty 
experienced  iu  getting  material  at  reasonable  prices,  later  by  almost 
continual  rains,  and  ttnally  by  tbe  uei'essity  of  doing  the  work  wblle 
the  President  and  his  family  were  in  the  MansloiL 

The  general  items  of  cost  were  as  follows: 

£iigia«eriug  and  drawing*   tT2&.00 

i  Lumber   $31.83 

Cement   Wa.JM 

Sand   %.50 

Caaowte^(^.^^^.^j   j^-  32 

stone   405.77 

lAbor   2,255.10 

Cast-iron  pipe  and fiith)};s  1,  'XI 

Wrought-iron  pipe  and  (■ttin   ,WH  22 

Labor  on  pipe   515. 09 

  3,445.24 

Cutting  and  shoring  walla,  removing  and  replacing  joiner  work   112. 03 

Ontfiide  connections   450. 52 

Conihiit  for  electric  cables   79.  I^i< 

Furt>' -seven  uiaaJbale  covers  and  frames.  •   545. 23 

Cf>SA|>onlB  •  ,i   48.66 

IffpInriTi;;  m.istic  pavciMcnt   423.80 

Uleauiiig  up  aud  iiaahug  away   27. 25 

Total   8,675.94 

This  work  gave  opporttinity  for  a  new  and  accarate  map  of  aliiindar- 

gronn<l  mains,  sliowin^;  disused  aud  disconnected  njains  so  far  as  actu- 
ally discovet  (  fl.  aiul  the  snpjmsed  location  of  otiier  mains  as  shown  by 
old  plans  or  as  dedueed  fniiu  the  disclosures  of  exciivation. 

Tbe  publication  of  this  map  will  prevent  tbe  loss  of  this  informstioti. 

Greenhousrft^  Executive  MangUm. — Necessary  rei>airs  were  made  to 
the  woodwoik  iu  the  houses,  all  repaired  work  painted,  broken  i^liss 
replaced  with  new  ir'  t-^^,  hoikrs.  Hues,  chimneys,  and  pipes  of  hciitmg 
apparatus  cleaned  out  and  repaired  where  necessary.  JSome  new  cold 
frames  were  made  to  replace  old  ones,  new  lath  shatters  for  shading 
i^raroes  and  lioases  made  and  old  shatters  repaired.  The  woodwin  k  Ux 
interior  of  the  orchid  house  was  painted  and  the  glass  frosted.  Womlen 
boxes  wore  si't  \\\  the  walls  of  rose  house  to  serve  as  Ituttom  ventila- 
tors, the  brick  iiui)r  of  its  furnace  room  taken  up,  the  {ground  raised  to 
proper  level  aud  the  iloor  relaid.  Some  uecessary  whitewashing  was 
done.  The  osnal  care  was  extended  to  tbe  large  oollection  of  planta, 
greenhonse  ilowering  plants  and  bedding  plants  for  the  ornameutatioi] 
of  the  «,'roMT:<1s  were  propnjjn ted,  and  17,043  bulbs  purchased  under  con- 
tract tor  forcing  iu  the  houseii  and  planting  in  the  grounds.  In  August 
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nearly  60,000  tulip,  byacxntli,  and  crocus  balbs  were  cleaned  and  stored 

for  future  use. 

A  new  qreetiliouse  for  ferns  was  construoted  during  the  year.  It  is 
what  18  kuowu  as  a  lean-to,  ia  53  teet  4  incites  long,  13  feet  8  inches 
wide,  18  feet  10^  inches  high  at  north  side,  and  8  feet  0  inches  high  at 
the  sooth  side.  It  is  built  against  the  north  wall  of  the  grapery,  whieh 
forms  the  south  wall  of  the  new  house.  It  is  heated  witli  pipes  con- 
nected with  the  boiler  of  the  graiuTy.  The  old  woodwork  and  sashos 
from  the  west  wing  of  the  conservatory  were  ased  in  constructing  this 
house  as  &r  as  possible. 

Oomervatory,  ExwuHve  Mtmtum, — ^The  work  of  replacing  the  old 
snperstractore  of  the  west  wing  with  a  new  superstructure  with  iron 
framework,  commenced  in  "May,  1898,  was  completed  in  August. 
Sepairs  were  niade  to  the  woodwork  ol  the  superstructure  of  the  main 
building  and  all  broken  glass  replaced  with  new.  The  urinals  under 
conservatory  were  partially  reoonstmcted  and  part  of  the  iron  railing 
west  of  the  building  painted.  Some  necessary  whitewashing  was  done 
and  the  e]»M'ti  if  lamps  examined  and  placed  in  good  condition, 

Attention  is  a^ain  invited  to  the  conservatory,  the  frame  ol  which  is 
of  wood,  rapidly  decaying  and  almost  in  a  dangerous  condition.  A 
new  iron  snperstmetore,  at  an  estimated  cost  of  $15,000,  is  necessary. 

Stable,  Fj  eniHre  Mamion. — Repairs  were  made  to  the  tin  and  slate 
roofs  and  "^n  feet  of  new  tin  down  spout  pla<*«'d  in  position;  three  new 
cnpboardfs  were  built;  new  racks  phieed :  iiecassary  paintinpf  done;  old 
flooring  removed  and  replaced  with  new;  stalls  and  blinds  repaired, 
and  otber  minor  carpentry  repairs  made  and  chimneys  cleaned.  Neo- 
essary  attention  was  paid  to  the  drain  pipes  and  gas  pipes,  and  a  new 
water  service  was  introduced  in  consequence  of  the  old  pipe  havinf^r 
become  choked;  feet  of  new  2 inch  water  pipe  were  laid  and  a 
2-inch  fish  trap  i>laced  on  the  same. 

SkMfy  fubm  buHAingB  and  ^oiffMlf.^Mi]ior  repairs  were  made  to 
this  Iniilding,  which  stands  in  the  rear  of  the  Execntive  Mansion  stable. 

The  roof  wa«  repaired  and  painted,  the  interior  of  the  wagon  room 
Bealed  with  toiii,Mied  and  grooved  Virginia  pine  llooi mjjr,  and  the  tioor 
of  the  room  and  of  the  liarnc£itt  room  painted.  A  harness  cupboard 
was  remodeled  and  a  small  cupboard  put  op,  new  harness  racks  placed, 
doors  tri  in  med,  and  other  carpentry  repairs  made,  window  sashes  repat- 
tied,  and  biolLcn  glass  replacNML 

PAVli^Ci  MUADWAT  ON  BAST  AND  SOUTH  SIDES  OP  STATK,  WAii,  AND 

MTY  BtTELOniGk. 

Congress  at  its  last  session  having  appropriated  the  amount  neees- 
sary  for  this,  and  the  Comptroller  having  decided  that  the  work  could 
be  done  before  the  beginning  of  the  fiscal  year  provided  it  be  not  paid 
for  until  after  July  1,  bids  were  invited  and  a  formal  contract  entered 
into  May  19,  1809,  with  the  Oranford  Paving  Company,  the  lowest 
bidder. 

The  work  began  May  29, 1899,  and  was  completed  by  June  30, 1899. 

FHaSIDBllT'S  BBTIBWINO  STAND,  NATIONAL  PBAOB  JUBILES. 

On  May  5  the  chairman  of  the  decoration  committee  of  the  National 
Peace  Jubilee  addressed  a  letter  to  the  Secretary  of  War  requesting  a 
permit  for  the  erection  of  a  President's  reviewing  stand''  on  the  res- 
ervation immediately  in  front  i)f  the  Executive  Mansion,  in  connection 
With  the  National  Peace  d  abilee,  to  be  held  May  ^,  24,  and  26. 
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TliiB  letter  wee  referred  to  thie  oiAoe  by  indoreement^  ee  follows: 

Wab  DRpARTMmrr, 

Office  OV  THK  Assistant  Skcuktary, 

Wathington,  D.  C,  May  5,  1S99. 

Bera«otfhIlj  ref«md  to  the  officer  in  charge  of  public  buildings  and  gruunds  for 
IminedUts  vMommendattoo  and  mjrart  hwrnm. 

O,  D.  Mkikuuohn, 

^efiiij^  Stcntarjf  of  War, 

and  was  returned  to  tlie  War  Department  May  6^  with  the  following 
report: 


Mag  e, 

BetpactfbUy  returned  to  the  Assistant  Secretary  of  War. 

la  volane  30,  IT.  8.  Stats.,  p.  3!^,  the  ai^t  approved  Angnst  90.  1890,  distinoily 
states,  "And  ht^riuttor  no  fimipdrury  -trncttire  of  :iny  kiml  -h  i!l  be  eiMOted  nppil 
any  reservation  excopc  when  anthuri%«d  by  special  act  of  Congress." 

The  sidewalk  in  iront  of  the  Exeeutive  Mansion  is  a  part  of  the  publto  retorra- 
tiou  under  ttir*  jurisdiction  of  thisottfce.  CoiirrreHs  always  pnssi'S  a  special  act  which 
covers  the  ureetion  of  the  reviewing  stand  in  front  of  the  White  Uonse  for  ioaani* 
ntlon  ceremonies.  Therefore,  while  this  oftico  is  ready  to  giant  any  reqncat  wfaloli 
mny  be  wirliin  its  le^al  powers,  it  is  believed  that  the  above  proTidon  of  law ; 
hibits  this  uUico  Iroui  issuiug  the  permit  lierciu  asked  for. 

Tdro.  a.  Bingham, 
Colonel,  United  Statee  Army,  HiaJoTf  Corpt  of  £mgi» 


The  letter  was  reoeived  beck  et  tbie  office  Mej  8^  indorsed  es  follows : 

Wab  DiPARTMmrr, 
OmOB  OV  TUB  Assistant  Srckrtart, 

H'ashington,  D.C.,  Ma$  6, 1889, 
Bespeotlblly  fcAmd  to  iha  Jndga-Advoeate-Oeneral,  requesting  an  ioMMdiate 
opinion  ns  to  vvhothar  tbo  Saexetaiy  of  War  oan lawAtUy  grant  tha  aathoviljy  Imain 
lequeeted,  • 

O.  D.  MKix]:.KJOiiir, 
AtUmg  JSaonlarf  if  War, 

(Foarih  indorMmsat.] 

Wak  Department, 
Jitdob-Advocate-Gknekal's  Officb, 

WMlum§t9»,  D,      ifay  6,  J899, 

Beepecttnlly  returned  to  the  Secretary  of  War. 

Although  the  sidewalk  in  front  of  the  Execntive  Mansion  is,  aa  the  snperintendeni 

of  pnblic  buildings  and  gronnds  Htates,  a  part  of  tho  public  reservations,  I  think  it 
may  be  held  that  in  the  legislutiou  referred  to  (I'U  Stat.,  tlie  word  ''reserva- 
tion" is  limited  by  the  object  of  the  legislation,  which  is  understood  to  have  been  tho 
protection  of  the  paries  and  not  ro  havr  h^lfi  r<«l:ttinn  tn  '^idewalkSy  and  thMCfolB 
that  in  this  oouueution  reb«rvaU.uus  do  not  include  sidewalks. 

G.  N.  LiBBBBy 
Jmdge-JdBoeat0'Om§rat, 

Wab  DiPABTinnrr, 
OnrrOB  of  TirR  Assistant  Secretart, 

ha$iiiHyion,  D,  C,  May  8,  JS99. 
BcspeotftiTly  referred  to  the  officer  in  charge  of  pnblic  bnildlnge  and  grounds,  to 
issue  tho  Tircrs^iir  v  permit  in  this  c;isi ,  Riiiijict  toaaoh  conditions  and  laatrictioBa 
as  he  may  deem  proper  in  the  public  interests. 

G.  D.  Mbiklrjohn, 

.^tsiflaat  StenUtm  a/  IPar. 

In  obedience  to  tbe  iostmctioDs  coutuined  iu  the  last  indorst^uieut,  a 

ppnnit  was  issued  by  this  ofliee  May  8  to  the  cluurman  of  the  dccorM- 
tioii  committee  nf  tlie  peace  jubilee  for  the  election  of  the  reviewinj^ 
istaiid  on  the  }»ubiici>idevvulk  in  front  of  the  !v  ecutive  Mansion  ^rouiui^, 
the  plans  for  the  stand  to  be  u])i»roved  by,  and  its  oouatruction  to  be 
under  tbe  aupervisiou  ot,  this  oilice. 
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Under  this  {)et mit  the  cominittee  caused  the  reviewing  stand  to  be 
erected  for  (be  purpose  indieated,  and  it  was  removed  aftor  the  jubilee 
ended. 

WASHINGTOH  NATIONAL  MONUMENT, 

The  usual  care  has  been  extended  to  maintain  the  Monament  and  its 
machinery  in  good  condition  and  to  keep  the  interior  of  the  shaft  clean. 
Several  ae-ts  ot  vandalism  occurred  dnriii<»  the  year,  consisting:  of  the 
defacing  ut  memorial  blocks,  etc.,  l)y  chipping  pieces  from  them.  lu 
only  one  ot  these  cases  was  the  ofltender  detected  and  arrested. 

With  one  exception,  in  April,  wlien  repairs  were  in  progress,  the 
elevator  and  all  niMclMiicry  cormected  thorevvith  lia\'c  been  carotnl!y 
inspected  each  month  by  an  ;i;^eut  of  the  builders  and  in  ononiii  ed  lu 
good  and  safe  condition.  Weekly  inspecti<»ns  are  also  made  by  tiie 
Steam  engineers  at  the  Monument,  and  tests  of  the  safety  appliances 
on  the  elevator  car  are  made  daily  by  the  employees  before  starting  to 
carry  passengers  to  the  top. 

The  operation  of  the  macdiiucry  was  s us pomlcd  once  each  quarter,  the 
boilers  washed  out,  examined,  and  tested  wnh  cold-water  pressure^  and 
necessary  repairs  made  to  furnaces,  steam  pipes,  and  connections.  To 
permit  of  these  examinations  and  repairs  the  machinery  was  shut  down 
from  September  2(5  t  i  (  ktober  1,  1J51KS;  January  3  to  4,  March  27  to  29, 
aiul  June  2(5  to  .'id,  IS'JU,  inclusive.  It  was  also  stoi)ped  from  April  24 
to  ^  and  May  1  to  ti  to  pernut  repairs  to  be  uiiHle  to  the  t>-inch  main 
Steam  pipe  in  tnnnel  and  the  placing  of  new  expansion  joints  thereon. 
The  main  steam  pipe  in  shaft  of  tnnnel  near  engine  room  was  changed 
from  5-ineh  to  fl  inch. 

A  new  feed-water  lieater  w  ith  brass  tubes  was  purchased,  placed  ia 
position  in  boiler  house,  and  connected  with  the  boilers,  replacing  an 
old  heater  which  had  become  unserviceable.  Some  new  cork  covering 
was  placed  over  the  new  heater.  ISew  grate  bars  were  placed  in  fhr- 
naces  and  their  walls  repaired,  joints  on  steam  pipes  made  tight,  and 
valvf*  stems  on  l>oi](Ms  and  engines  and  piston  rods  on  engines  repacked. 
A  new  ilush  tank  with  necessary  valves  has  been  placed  in  the  water- 
closet  in  boiler  house.  During  a  heavy  rain  storm  in  October  consider* 
able  trouble  was  caused  by  water  coming  through  the  walls  of  the  coal 
vault  of  boiler  house.  To  correct  this  the  ground  outside  the  house 
about  the  vault  has  been  raised  and  graded  so  that  the  water  will  run 
ol!'.    During  a  heavy  rain  in  August  the  water  backed  up  from  the 

Snblic  sewer  on  B  street,  so  that  there  were  12  inches  of  water  on  the 
oor  of  the  boiler  room  and  3  inobes  on  the  floor  of  the  boiler  pit  in  the 
lodge  house. 

Necessary  minor  repairs  were  made  to  the  ehn  utor  engfines,  the  steam 
and  exhaust  pipes  on  the  dynamo  enjiine,  and  a  small  portion  of  those 
on  elavator  engines  covered  with  cork  covering.  All  of  the  iron  frame 
work  from  the  lower  floor  to  the  20-foot  landing,  the  door  and  door  ' 
frames  at  entrance,  the  partition  and  door  of  storeroom  and  the  win- 
dows, door  frames  and  doors  if!  en^jine  room  liave  been  repainted.  A 
wire  screen  was  ydaced  in  iHJsitioii  at  the  41(0- loot  hiuding  to  prevent 
visitors  from  ialling  over  the  hand  rail  ui  the  stairway  leading  from 
tbat  landing  to  the  top  floor. 

A  new  lead  covered  wire,  700  feet  in  length,  was  run  through  the 
steam  ]>ipe  tunnel  to  rejdacc  ;ui  old  and  unserviceable  wire  which  con- 
Iie<  t(Ml  the  telephones  in  the  eufxine  room  and  boiler  house. 

Leaks  in  the  roof  of  the  lodge  house  were  repaired,  the  ceiling  of  the 
waiting  room  oalcimihed,  an  antomatic  flash  tank  for  flnshing  the 
oloeet  placed  in  the  toilet  room,  a  new  smokepipe  placed  upon,  the heat> 
ing  boiler^  the  boiler  cleaned  and  its  pipes  and  base  painted* 
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Daring  the  extreme  cold  weather  which  prevailed  ibr  BGvml  days 

in  February,  18;>9,  80ino  of  the  pipes  and  the  steam  pump  oonnected 
with  the  s^';ltn  plant  were  iirokeii  hy  front,  in  couseqnence  ol  which 
the  elevator  and  electric  light  luaehiuery  were  uul  in  operation  from 
the  13th  until  the  20th.  The  neoesaary  repairs  were  made  as  soon  m 
pa<imble  and  by  February  27  all  the  machinery  was  again  in  operation. 

The  fonr  iron  ro<ls  at  the  base  of  the  Monnment  wliich  were  used 
dnringr  construction  in  flndinpf  the  levels  of  the  toundation  were  lornted 
and  a  piece  of  4-iuch  iron  pipe  with  cap  placed  over  each  as  a  guard 
for  fhtare  use  in  tailing  levels. 

On  the  evenings  of  itfay  V2  and  14,  !8f>9,  the  elevator  md  electrio 
lights  were  in  o]>cration  from  l.'M)  to  liK.U)  o'cloi^k  for  the  aecommofia- 
tion  of  the  American  Society  of  Mechanical  Engineers,  which  held  its 
annual  meeting  iu  Wanhingtou  during  that  week. 

In  the  quarterly  "shut  down"  for  earefol  inspection  of  boilers  and 
machinery  and  repairs,  it  was  found  that  considerable  repairs  were 
needed  in  the  steam  pipe.  Advantagre  was  taken  of  this  op|»ortunity 
to  get  rid  of  one  of  the  awkward  expansion  arrangements.  This  was 
in  the  form  of  u  letter  W  and  liO  feet  high.  It  has  been  replaced  by  an 
expansion  joint  working  like  a  cylinder  and  piston. 

Certain  other  pecaliarities  of  oonstruction  in  the  steam  piping  have 
been  correcte<I  ;is  fnii<ls  and  opportunities  permitted. 

Permanent  telephone  connection  of  the  top  of  the  Monument  with 
the  engine  room,  boiler  house,  and  elevator  cage  has  been  made. 
Formerly  when  the  elevator  was  at  the  bottom  the  top  of  the  Monu- 
ment had  no  connection  with  anything  below  except  by  the  8tairw»y. 

Changes  in  iron  frameirorh. — The  addition  of  channel  beams  to  the  tie 
rods  begun  last  year  has  been  carried  from  the  base  to  the  .'i.'>()Toot.  lev-el. 

The  elevator  now  runs  without  biiulmg  at  any  point,  and  the  iraiiie* 
work  has  been  made  rigid  so  ibr.  These  beams  were  inserted  by  using 
atumbuckle  spreader  between  the  Phcenix  columns  and  then  placing 
them  over  and  boltiiiji:  them  to  the  perforated  tie  ro<!s.  As  these  chan- 
nels nre  all  of  the  same  leniitli.  a  certain  amount  of  twist  has  been 
taken  out  of  the  iron  framework  and  the  whole  made  more  rigid  up  to 
the  3d0*foot  level.  The  work  thus  done  has  produced  changes  in  the 
framework  above  350  feet,  and  this  work  has  been  temporarily  sus- 
pended to  permit  of  other  meaanrementa  and  fiirther  study  of  the 
matter. 

The  following  table  show  s  the  number  of  visitors  to  the  top  of  the 
Monument  each  month,  both  by  the  elevator  and  stairway,  the  total 
nnmber  during  the  year,  and  the  aggregate  number  sinee  the  shaft  was 
opened  to  the  pabtie,  Ootober  9, 18^: 


July  

August . . . 
September . 

Ootober  

H'oTember . 


1858. 


Jaaaary 
Tebrnaxy . 


UB9. 


Kimi  !ior 
•levatror. 

by  tlR! 
istairwaj. 

Total. 

Airgrpgat© 

fiim  »!  ( u  \>i- 
ber  9, 1888. 

12.275 

11,589 

23,864 

1, 572, 560 

10.  .'fj'j 

4,  174 

14,  m:; 

1.687,063 

4, 16a 

11.167 

1,598.220 

8,88H 

4.133 

13,0-Jl 

1.  611,241 

6.464 

2,682 

9,146 

1,620.887 

%m 

It  441 

6. 074 

1,840 

7,914 

1,  637.  81^ 

2,227 

5,756 

1,  fu;i. 

7.7-28 

S.410 

11, 138 

1,  a-.4. 

7.987 

e,B22 

J4.  »iW 

1.6(19,631 

9.115 

18.950 

1, 688,  581 

5,152 

2,ItS5 

8. 137 

1,696,718 

n.617 

6fi,405 

148,  (m 
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The  small  nnmber  of  visitm  during  the  montb  of  Febraaty  com- 
pared to  the  nnmherin  Jaimary  was  probably  o win to  the  heavy  snow- 
Btorm  whicli  coinmeuced  on  February  11  and  lasted  three  days,  ending 
iu  a  blizzard  on  the  13th.  For  two  days,  February  13  and  14,  the 
Monament  was  not  open,  it  bein^  impossible  to  reach  it  on  account  of 
the  great  deptli  of  snow,  a  condition  that  has  never  before  existed  since 
it  was  opened  to  the  public  in  October, 

XtBCTRIC  BLVVATOK  FOR  TBX  M OKUMBIT. 

While  the  present  steam  machinery  is  in  good  order  and  works  satis- 
factorily, it  is  only  because  of  unreniitf  inj^  att(^ntion  and  extreme  care. 
In  these  days  it  is  a  clumsy  system.  Steam  is  carried  800  feet  under 
ground  with  many  pipe  joints  requiring  continual  care  of  their  pack- 
ing; one  of  the  two  boilers  practically  does  nothing  but  keep  this  pipe 
hot.  Jhe  elevator  cage  is  1 ,000  pounds  heavier  than  need  be ;  and  so  on. 

It  would  be  very  easy  to  substitute  electric  power.  A  small  addi- 
tion to  the  boiler  house  conid  be  built  to  bold  the  dynamos;  the  ctir- 
rent  would  be  carried  under  ground  where  the  steam  pipes  now  are. 
A  lighter  elevator  cage  could  be  used,  with  a  counterweight,  so  as  to 
make  the  load  on  the  dynamos  as  light  as  possible.  The  lighting  of 
the  Monument  would  not  then  require  a  separate  dynamo. 

More  tlian  this,  there  wou!<l  then  be  nn  independent  source  of  power 
for  liprhtinfT  the  jrrounds  about  tlie  Mt>minit*nt  and  south  of  the  Kxeen- 
tive  Mansion,  and  even  fur  the  use  of  the  h^xecutive  Mansion  itself  and 
its  front  grounds. 

Owing  to  the  increased  cost  of  material  during  the  past  year  the 
estimate  has  bad  to  be  increased  above  tlie  fignies  given  in  ldD8,  ae 
follows : 

£fttim»ted  cost  of  addition  to  boiler  Louae  ,  $6,500 . 

Eatlinatod  cortof  ooa  dynitmo  and  ooonaetiona,  Inoliiding  inataUation  of  new 
ajatMD  20,000 

LBVKLg  AT  WABHOfCVTOH  XONVIOEKT. 

Bench  amrk,  to  which  levels  are  refeired,  was  established  by  the 
Coast  and  Geodetio  Survey  in  April,  1809,  and  is  20.632  feet  above 
mean  sea  leveL 


JR«M<laNt  marfct  aloonMra  4tf  JfMMiiMiil  oAmm  aiMM  aaa  Inwl* 


■D.ite. 

Xorthwedt. 

Northeast. 

South  woat. 

Southeast. 

Kmnnrk<«. 

May  19, 1W8  

May  4.1800  

Jane6,18W  

40.771 
40.766 
4a  773 

40.815 

40. 756 
40.739 

40.77* 
40. 7M 
40.784 

40.  ns 

40.760 
40.727 

Weather  very  dry  and  hot. 
Levels  taken  in  oool  of  evening. 

FIREWORKS  OW  THE  KONUMBNT  OBOimDS. 

On  April  3,  1800.  the  chairman  of  the  fireworks  committee  of  tlie 
National  i*eace  Jubilee  apjdied  to  the  Secretary  of  War  for  permission 
to  vse  the  WashingtoQ  Honnment  mronndsfor  a  display  of  fireworks  on 
May  23, 24,  and  26.  The  letter  was  referred  to  this  othce  firom  the  War 
Departntertt  and  was  retnrned  to  that  Department  with  the  fi>Uowing 
indorsement; 

tThMtBaocMBMiit.1 

Offick  of  Pubuc  Buildings  and  Gbounds, 

Respectftilly  retnnied  to  the  Secretnry  of  War. 

There  i«  no  objectiou  this  oiSco  to  tho  tireworks  exhibitioo.  Attention  is,  how- 
%ww,  oalM  topangraph  in  the  aondrj  eivll  aol  appiorad  Angibt  90, 1880,  TvlnoM 
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26,  Strit.L,,  i>a;r<'  ^^lii<"Vi  r«  ;iflH  follo'-vs:  "  Arifl  hfr«S"tf1«r  no  tcMintorury  striii  tnre 
Any  kind  shall  lie  erectod  ou  any  resorvatiuu,  except  wlu'u  authorizmi  by  spot  iai  act 

l»rovi(1«Ml  th;^t  the  trrras  of  the  law  as  quoted  are  strictly  eoniplicd  with,  which  it 
is  lH>li(«\  ed  iirohibitH  the  erection  ol'  Htuges,  seati^  eto.,  it  is  recommended  that  a  per- 
mit l>P  granted  for  the  n^e  of  the  gtoands  norHi  of  the  Washington  Bfonnmeot, 
ndJoining  B  utntt,  for  tho  ftrewoclu  proper. 

TilEO.  A.  UINtillAM, 
Cohmeil,  VniM  Si^»         M«^,  Corp*  of  &^nt»n. 

The  application  was  then  referred  by  the  War  Depitrtment  to  the 
Jadge^AdTooate-tieaeral  of  the  Army,  who  reported  as  fiiUows: 

pifUi  lBdeM«iD«nl.1 

War  "PKrARTMENT, 

Juduk-Advocatb-Gemrkal's  Officc, 

WtuhingUm,  D.  C,  April  8,  1899. 

Respectfully  rotnmedio  the  Secretary  of  "Wiir. 

This  it  on  oppiication  "for  (ho  uMe  of  the  Monament  {^rroonda  during  the  National 
Pmmw  Jnbtlco  to  talte  place  on  Mai.-  23,  24,  and  25  next,  for  a  fireworks  display,  to  bo 
gi\«'n  on  the  night**  above  niimr-d.  ' 

The  ollicer  iu  charge  of  public  bntldings  and  grounds  aaya  in  the  third  indorso- 
mont  hereon : 

"  I  hrrniB  no  oh j cot! on  by  this  oflico  to  the  fireworks  exhibition.  Attention  is, 
however,  called  to  puru^raph  in  the  Hundry  oivil  act  approved  August  30,  1890, 
voluniolliB^  Stat.  L.,  page  :(!«<>,  whi<  h  r  eads  as  follows:  'And  horeaftor  no  temporary 
ettnit  tare  of  any  kind  shall  bo  ereotad  upon  any  reservation,  except  when  anthoriied 
by  special  act  of  Congress.' 

"  Provided  that  the  terms  of  the  law  «s  quoted  are  strictly  complied  with,  which 
it  iH  believeii  prohibits  the  erection  of  stages,  HcatH,  etc.,  it  is  recommended  that  ti 
permit  be  uranted  for  the  use  of  the  ^^rounds  north  of  the  Washington  Monument, 
adjinniiig  li  street,  for  the  fireworks  proper.'' 

i  am  of  the  opinion  that  the  Secretary  of  War  has  power  to  permit  the  nee  of  the 
ll^nnds,  and  T  do  not  think  that  the  statute  qnotod  would  prevent  his  also  anthor- 

izing  till  !'rri  f  i,  11  (if  ^m  h  staj^je.M,  seati*,  eti  .  ih  in-  n<>r««s.s  ir\  In  orih-r  t(»  adapt  the 
grounds  tu  the  pur^ione  intended.  The  pruUihitiuu  of  the  legislation  referred  to 
should  not,  in  my  opinion,  be  eonstmod  as  directed  against  these,  bat  rather  to  be 
directed  airainst  sneh  t<«mporary  Htmotures  as  are  liable  to  be  erected  for  ocoupntiou 
or  trade,  or  that  are  not  required  in  order  to  adapt  the  grounds  to  a  toinporacy 
le^  oae. 

r,.  X.  Ltkiier, 

Judge-  Admen  te- '  <>m  era  I. 

,  The  ai^plicatioD  was  Uieu  returued  to  this  oQlc&  with  foUowiui; 
indorsement: 

(ttzOiindocaeiMot.] 

War  Drpaktmkvt, 
Assistant  Skxuktarv's  Officr, 
WatMrnfftim,  D.  C,  April  1$^  1899, 
Rospe<  t fully  returned  to  the  officer  in  charge  of  jmhlic  Imililinus  .umI  ;jrtnin(!s  for 
report  as  to  whether  the  use  of  the  Mouameut  grounds,  iu»  propu.sed  in  letter  here* 
with,  dated  12th  instant,  from  Pain's  Firsworks  Company,  is  contrary  to  the  pnblio 
interest. 

In  view  of  the  opinion  of  the  Jndge-Advueat4vGt!ueral  in  the  titth  indorsement 
heretm,  recommendation  is  desired  us  to  the  propriety  oi  ntiiig  the  use  of  the 
grounds  as  supr^ested,  and  also  as  to  the  conditions  under  which  such  anihori^ 
shall  be  granted. 

Q.  D.  Meiki.f^toiin, 

Aot^g  Seortiarjf  of  H'ar. 

The  application  was  retnrned  to  the  War  DepartDietit  April  14,  with 
report  and  reoommeudation  as  follows: 

(Ssventli  faidon«Bent.] 

OmCS  09  Public  Ri  ti, dings  ani>  niun  xDS, 

jrashinyion,  1).  C,  April  U,  1899. 

ItespeotfbTly  retnrned  to  the  Secretary  of  War. 

Tilt'  iiHf  of  that  iiurt  of  the  Monniiieiit  grounds  propOHcd  in  the  l-  ffi  r  herewith  by 
Pain's  Firoworka  Oompauy,  is  not,  in  the  opinion  of  this  office,  contrary  to  the  pub^ 
lie  intSMeft. 


Digitized  by  Google 


▲PPBHOIX  C  0  C — ^PUBUC  BUILDINGS  ASD  GBOUMDS.  3821 


Sinoa  the  legal  braaoh  of  the  War  Departmeat  is  of  opinion  that  the  Secretary  of 
War  has  power  to  permit  the  me  of  the  grounds  in  this  case  and  to  anthorize  anch 
erections  118  are  ntM-esHary  for  the  piirnoses  iiiteiulcd,  it  is  roroiiinitMuIcd  tliat  if  the 
permiseiou  aalied  for  in  i^ranteU  hy  tne  honorable  Secretary  of  War  the  following 
conditions  ahoald  be  inaerted: 

First.  That  nothing  in  the  way  of  staginj;  shall  be  erected  e\(  eptirifrsuch  framework 
as  may  be  absolutely  necessary  to  support  the  pyrotochnioal  display  conteniplatt'd. 

Seoond.  Tliftt  suoh  aeatn  aa  are  contemplated  shall  be  entirely  movable  in  charac- 
ter, anil  no  aeat  or  combinatiou  of  seats  shall  bo  heavier  than  can  be  movod  by 
two  men. 

Third.  That  all  ot)i«*r  details  shall  bo  left  to  the  dedmim  of  the  officer  hi  eharge  of 
pablio  bnildings  and  gvoanda« 

TiiKU.  A.  BiNUHAM, 

(Mmiti,  UnUei  Suae$  Armg, 

On  Ajifd  20, 1899,  the  papers  were  received  back  at  this  ollice  with 
fbe  following  additipual  indorsement: 

War  Dkpartmknt, 
Ofvick  of  the  Assistant  Skckktabt, 

WhthinytOH,  D.  C,  ApHl  14,  1899, 

Approved  as  recommended  by  the  officer  in  charge  of  pnblio  bnildings  and  gronnds 
in  seventh  indorsement  hereon,  and  subject  to  the  further  condition  that  the  occn- 

Sation  of  the  ;;roaud8  and  the  erection  of  any  struetnros  thereon  shall  be  under  the 
ire(  t  Huperviiioa  and  control  of  the  officer  Ib  obarie  of  pnblio  bmUdinge  and 
grounds. 

The  neeewary  instnment  of  anthoiity  will  be  aosordingly  prepared  and  forwarded 
to  the  piopes  pnctiea, 

0.  D.  Meiklbjohn, 

llemh  indorainuaai.] 

War  DBPABTicKirTy 

JUlMin-ADVOCATB-GsHKKAL'S  OviiG% 

Wa%UniiUm,  D.  C,  AprUXSf  2899, 

T?<»<«pfrtfiilly  returned  to  the  Secretary  of  War  with  instroment  pieparefL  in 

dapiicaiu. 

Q.  N.  LUEBBR, 

t/tM^O'.^deooale-Oeiisral. 

The  instrament  Teferred  to  in  the  tenth  indorsement  was  a  revocable 

license  i;rantin^  the  fireworks  comniittee,  National  Peace  Jubilee,  the 
use  of  the  .Washington  Moiiiimciit  grounds  for  a  fireworks  display  on 
May  23,  24,  and  25,  including  Mie  erection  of  framework  necessary  to 
8upi)ortthe  pyrotechnical  diBplay  and  the  placing  of  seats  for  spectators. 

This  lieense,  in  dnplteate,  was  signed  by  the  Secretary  of  War  April 
17,  and  one  copy  transmitted  by  letter  of  that  date  from  the  War 
Department  to  the  chairman  of  the  fireworks  coiiiniittee. 

Under  that  permit  the  committee  caused  to  be  erected  during  May 
upon  the  grounds  between  the  Monument  and  B  street  north  poles  and 
ftomes  with  canvas  scenery,  firames  for  set  pyrotechnic  pieces,  an  arti- 
flcial  lake  of  water  held  in  canvas  laid  upon  the  ground  about  200  feet 
^  lonp:  aTid  M)  Uu-t  widp.  afjd  seats  for,  it  is  said,  ;^bont  1  spectators, 
con^^isting  of  eljairs  for  reserved  seats  and  wooden  benches  tor  8e;its 
not  reserved,  the  whole  being  surrounded  by  a  fence  of  meshed  wire 
atretched  upon  posts. 

All  the  material  of  which  the  framework,  scenery,  stands,  seats,  et&, 
were  composed  were  refuoved  and  the  gxoauds  oleaued  Up  by  the  com> 
mittee  after  the  exliibition  was  over. 

The  damage  done  amounted  to  about  $200,  in  addition  to  which  is 
the  several  years'  time  reqoired  for  the  shrnbs  and  trees  iiyured  to 
attain  their  former  growth  and  Inxnriauoei 
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BUI1^'IN(»S    OCCUPIED    AS    OFFICKS     BY    THE    WAR  DErART^tBKI, 
£XC£rT  STAXK,  WAM,  AUD  NAVY  DBPAUTMBNTS  BUILDING. 

Under  date  of  June  30, 1803,  tbeae  baildings  were  placed  under  the 
cbarf^eof  this  office  so  far  as  their  preservsifion,  cfire,  mul  sjifoty  are 
concerned,  and  on  July  1,  18!)8,  they  consisted  ol  nine  biiildinj^s.  On 
Auj^ust  9, 1898,  1  WiU)  otiicially  iul'ormeil  tha,L  two  additional  buildings 
had  been  leased  by  the  War  Department,  vie:  No.  1712  G  street  Kw. 
and  the  Iniilding  at  the  southwest  corner  of  fiOYenteenth  and  F  streets 
NW.,  and  on  Ot  tober  IM).  isinS,  that  the  Lemon  T^uilding,  No.  172«)  New 
York  avenne,  had  also  been  leased  l»y  the  Denai  tnjeiit,  making  n  t^tal 
of  twelve  buildings,  other  than  the  State,  War,  and  Navy,  occupitxi  by 
the  Dopnrtmenti  as  IbUows:  ^ 

AmiT  M edlcttl  Ifueani  iiad  Libitry,  fl«v«nih  and  B  atrMti  8W« 

For.1'8  Theater  HniMiiiK.  511  Tenth  sir.  ,  t  N  W. 

Aouex  W  Ford'a  Theater  Buildioff,  509  leuth  street  N  W. 

No.  610 Seventeenth  street  MW.,  Record  and  Penrioa  Office. 

Southwest  corner  Seventoenth  and  F  atreete  NW.,  offiee  of  depot  qoartomiaator, 

United  States  Army. 
No.  1725  F  street  N  W.,  branch  printing  office,  War  DepartOMIIt. 

No.  1712  G  street  NW.,  Ri'l.ollion  Record  (^fticp. 

No.  1744  G  8tr«>et  >>  \V.,  Urdiiaute  ami  I'ay  I>tjnartmeut8,  United  StaUa  Army. 
No.  1H14  (J  street  NW.,  Medical  Department,  United  States  Army. 
Annex  to  Winder  Building,  Ordnance  Department,  United  States  Army. 
War  Department  stables,  G  street,  between  Seventeenth  and  1  j^hteenth  streets 
NW. 

Lemon  Building,  No.  1729  New  York  avenne  NW.,  occupied  by  Supply  Diviidon, 
War  Department,  etc. 

Monthly  insptkJttons  have  been  made  of  these  buildings  dnring  the 
year  and  tliey  are  believed  to  be  in  good  and  sale  condition  for  the  pnr- 
]><)^4e.s  for  which  they  are  hvin^x  used.  Suggestions  have  been  made  from 
time  to  time  as  to  strengthening  the  floors  of  some  of  the  buildings 
wherever  thought  necessary  and  lor  needed  repairs,  and  these  sugges- 
tions have  been  carried  out  by  the  supply  division  of  the  War  Depart- 
ment, the  repairs,  eto.,  of  the  buildings  being  made  under  the  direetion 
of  that  division  and  paid  for  from  appropriations  nnder  the  eontcol  of 
the  War  Department* 

HOU8B  BO.  618  TBNTH  STRBBT  BW.,  WBBBB  ABBAHAM  I*IBOOUI  DIBD. 

This  building  has  been  uiidc!  the  supervision  of  this  office  since 
Kovember,  1896,  when  the  prox>eity  was  pui'chased  by  the  United 
States. 

The  house  has  been  in  charge  of  Mr.  Oldroyd,  whoisoocnpying  it  fi«e 

of  rent  and  nrtinp:  as  temy)ornry  custodian  witljout  pay. 

A  balance  of  6S27  is  still  available  tor  repairs,  and  at  its  last  session, 
on  March  3,  18UU,  Congress  appropriated,  in  addition,  $3,8oa..>0  to  put 
the  building  in  good  condition.  Project  for  this  work  has  been  submitted 
and  approved,  and  worlc  will  be  begun  with  the  ensuing  fiscal  year.  * 

IMF&OTBMBNT  OF  XHB  PUBLIC  GROUNDS  IN  ZHB  DISXBIOX  OF 

OOLUMBlA« 

TABI008  mSBRTATIOlia. 

The  area  covered  by  the  parks  and  park  spaces  In  the  District  of 

Columbia  under  charge  of  this  office  is  about  405  acres,  within  which 
there  are  13.4  miles  of  i^ruvel  and  asphalt  walks,  covering  .in  area  of 
16.9  acres,  and  7.0  miles  oi  gravel  and  asphalt  roads,  covering  an  area 
of  33.03  acres. 
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There  are  in  all  301  reBervations,  varying  in  size  from  a  few  Imndred 
square  feet  to  82  acres.  These  reservatious  are  olassified  as  Ibliows: 


HiirhlT  Improved  . 
UBlm; 

Totid 


Of  these  66  aire  indosed  with  post-snd-ohain  and  other  low  iron 

fences. 

The  annual  report  of  my  predecessor  for  1893  onUmes  a  general  plan 
for  the  development  of  park  improvement. 

Each  year  an  effort  is  made  to  add  to  the  list  of  improved  reserra- 
tioDs,  but  owing  to  lack  of  necessary  funds  the  progress  is  very  slow. 

It  is  not  ixoiierally  realized  how  much  beauty  the  smaller  spaces  are 
capable  of  exhibiting  should  they  be  brought  to  their  hi;zhest  coudition 
of  improvement.  It  is  in  a  measure  true  that  the  outlay  in  this  devel- 
opment is  considerable,  but  the  snbseqaent  maintenance  of  these  spots 
of  beauty  in  their  highly  improved  condition  is  comparatively  light,  and 
not  much  more  than  the  expense  now  incmied  in  mowing  their  grass 
surfaces. 

The  last  Congress  appropriated  an  extra  $10,OUO  fur  the  improve- 
ment of  various  reservations.  Project  for  the  applicatiou  of  this  sum 
has  been  submitted  and  approved  and  work  will  be  began  with  the 
ensuing  fiscal  year.  It  is  hoped  partially  to  improve  with  this  amount 
as  many  as  twenty  unimproved  r<»8ervntions,  eovering  8.5  acres. 

Experience  throughout  our  country  in  landscape  gardening  has 
proved  that  for  maintenance  with  the  best  results  it  is  necessary  to 
have  one  ex|>eriencefi  gardener  and  two  laborers  per  acre.  Oonse- 
quently.  whei<  the  limiteil  force  at  the  disposal  of  this  office  is  consid- 
ered, tlie  resultii  iH  i  t  iofore  obtained  are  very  creditable  to  the  energy 
and  economy  of  the  employees  of  this  otlice. 

IBS  GBKBBAL  TBB4TIIBMT  OF  TBB  PABXS  IH  W^iBliraTOH; 

The  Washington  parks,  present  and  prospective,  fall  into  two  dis- 
tinct classes.  In  the  first  class  are  Kock  Creek  Pnr  k,  Soldiers' Home^ 
the  future  (possildy)  Anacostia  Flats,  and  the  rotoiuac  Flats. 

These  are  ail  capable  of  extensive  and  beautiful  development  in  the 
highest  sense,  and  thoy  are  large  enough  for  the  display  of  all  the 
resources  of  the  landscape  gardeners  art.  Long  vistas  of  greensward 
and  foliaj?e  are  praeti('a])Ie,  shaded  drives  are  possible,  and  the  varia- 
tions of  tt'rniin  lend  thenis«'lves  to  the  most  nrtisti<'  treatment  possible. 

Moreover,  these  large  parks  should  be,  and  no  duubt  some  day  in  the 
ftitnre  will  be,  connected  by  magnificent  boulevards,  the  whole  thus 
constituting  an  emerald  setting  for  the  beautiful  city  within* 

While  the  possible  futme  Anticostia  Flats  are  still  oidy  on  paper  and 
the  conncrtin;^  boulevards  are  only  an  idea,  the  Potomac  Flats  have 
arrived  at  a  point  in  their  existence  where  foresight  may  prove  of  great 
value.  They  are  still  to  be  filled  up  3  feet  higher.  The  earth  with 
which  this  will  be  done  is  unsuitable  for  vegetation  and  will  have  to 
be  underdrained  before  it  can  be  used.  If  this  subsoil  drainage  were 
studied  out  now  atjd  the  tiles  laid  as  filling  progressed  it  would  hasten 
the  availability  of  tlie  park  and  save  expeusive  excavations  to  lay  these 
drains  at  a  future  date. 
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The  siHJoiid  ciiiH8  ui'  parks  above  referred  to  prewnt  a  dilleieiit  i)hase 
•  of  tlie  art  and  munt  be  treated  with  more  aKeutiou  to  their  practical 
ii«eftilnefl9  thmi  to  their  artistio  ouitare.  They  are  the  bieathing 
spaces  of  a  large  city,  and  are  used  more  by  the  poorer  people  in  tbeir 
daily  life  than  are  the  hxT^ei  parks.  Here  ehildren  and  nurses  congre- 
gate, Aiul  h*'r»'  (luring  the  Ion;;-  hot  snniuK  t  those  who  can  not  leave  the 
city  go  for  a  Itreath  of  fresh  air  or  to  hud  s>uch  breeze  as  may  be  stiniiig 
and  nnable  to  penetrate  the  interior  of  the  heated  honsee. 

On  this  account  and  on  account  of  their  small  size  the  art  of  the 
landscape  gardener  is  limited  by  utilitarian  re^inirementa.  It  is  possi- 
ble, ot  course,  to  drape  the  folin**©  to  advant;i;:>  aljout  the  statues  or 
ion II  tains  and  to  ]>lea«e  the  eye  by  ilowermg  shrubs  aud  beds  of  dower- 
ing plants.  But  experience  has  shown  that  no  concealment  must  be 
possible  for  wrongdoers,  and  the  plants  mast  be  snob  as  not  to  interfere 
with  the  breeze  and  make  the  benches  and  seats  as  hot  as  the  hooves. 
This  neee^isitates  -j^reat  openness  in  the  planting  of  these  small  pai'ks 
aud  is  the  reason  why  some  of  them  which  were  thicldy  overgrown 
have  been  thinned  out. 

The  reqairemente  of  city  life  in  tliis  subtropical  climate  call  loudly  for 

VO  UNTAXES 

and  that  they  should  be  lucre* t^^ed  in  number  instead  of  being  dimiii* 
ished,  as  i^^  now  the  ease.  The  necessary  water  should  not  be  grudg^ed, 
for  it«  use  can  be  held  under  strict  cuutrol. 

There  ought  to  be  one  or  two  very  large  and  beaatifhl  foantaina  here, 
including  a  snperb  electric  fi>nntain.  This  latter  need  oaose  no  ftar  of 
wastefulness  of  water,  for  the  water  will  be  ^tuniped  over  and -over 
again  by  the  same  power  that  illnminates  the  water. 

TBM  PARKS  OF  WASHlKOTQIf  HI  BBLATION  TO  PABKS  <J9  OTHBR  ORBS. 

As  superintendent  of  parks  of  the  city  of  Washington,  this  olbce  is 
in  receipt  of  many  inquiries  from  all  parts  of  the  country;  visits  haye 
also  been  received  from  park  superintendents  of  other  cities.  This 

correspondenee  (nily  shows  the  force  of  the  remark  often  made  in  past 
years  in  annual  ifctports  of  tliis  ofliee,  that  "the  jiark  authorities  of 
other  cities  tlirouKhout  the  country  think  u  most  uaiui  al  to  look  to  the 
park  system  of  the  Capitol  city  for  a  model  in  what  pertains  to  the 
development,  improvement,  and  maintenance  of  parks,"  and  emphasizes 
the  disappointment  with  which  they  realize  on  how  slight  a  basis  their 
.  expectations  are  founded. 

The  oflicer  in  charge  ot  public  buildings  and  grounds  hasolten  been 
urged  to  become  a  member  of  the  Association  of  American  Park  Super- 
intendents; to  attend  and  make  addresses  at  their  conventions,  and  iu 
other  ways  to  give  the  parks  throughout  the  country  the  benefit  of  the 
expcneni  e  of  this  oftiee,  and  to  derive  for  this  office  such  benefits  as 
w  ouid  naturally  accrue  from  the  conferences  indicated. 

It  is  believed  that  it  would  be  to  the  public  interest  for  the  officer  in 
eharge  of  public  buildings  and  grouuds  to  be  authorized  to  become  a 
member  of  the  Aineriean  Out  Door  and  Park  Association;  to  attend 
tlie  conventions;  U)  exchange  annual  reports,  and  in  other  ways  be  a 
beueht  to^  aud  derive  benelit  irom,  the  other  park  systems  of  the  country. 

THB  FUTfJBB  OV  PARKS  IN  WASBJHOTOir. 

The  dose  of  the  nineteenth  ceotory  is  in  one  regard  distinguished 
from  all  which  have  ])receded  it  by  the  prominence  given  to  the  study 
of  the  social  problenu  ^ever  in  the  history  of  th%  world  has  there 
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been  such  a  feeling  of  charity  and  good  will  so  aniyenally  dissemi- 
nated. This  has  shown  itself  iu  the  very  large  araouuta  of  money 
expended  for  charitable  purposes,  lor  the  study  and  conquest  of  epi- 
demic diseases,  the  increase  and  puritiratiou  of  water  supply,  theiutro- 
duction  and  improvement  of  drainage  systems,  etc. 

Tbe  bard  lot  of  the  toiling  masses  crowded  together  in  cities  and  pre* 
vented  by  the  struggle  for  life  from  improving  their  snrroondiugs,  has 
appealed  to  the  growing  tmdliness  of  those  more  fortunate.  More 
than  one  half  of  the  world's  population  lives  in  cities,  where,  iu  couse- 
queuce,  laud  has  become  too  valuable  not  to  be  covered  by  buildings. 
This  has  resolted  not  only  in  intellectual  degradation  but  in  physical 
degeneration,  and  it  has  been  recognized  throughout  the  civilized 
world  that  for  good  iiealth  and  happiness  in  life  peo])le  must  have  a 
certain  amount  of  contact  with  nature.  Heuce,  the  opeuing  of  tbe 
twentieth  century  is  uuirkeil  by  a  strong  movement  to  introduce  iiilo 
crowded  city  life  a  little  toach  of  the  outside  conntay. 

Yidnable  properties  have  been  bought  in  large  cities  and  tamed  into 
parks,  and  there  has  been  n  very  sensiVde  increase  in  the  nninher  of 
small  spaces  in  lar^ie  cities  left  open  and  cnltivaU-d,  so  far  as  mi<iiiL  be. 
Ko  city  m  the  world  lia^  as  many  of  these  small  (aud  large)  parkletsas 
Washington,  already  available  for  the  use  of  the  present  and  of  a  very 
moch  denser  population.  It  might  be  said,  indeed,  that  the  laying 
out  of  Washington  City  embodied  a??  ideiil  toward  which  the  charitable 
and  benevolent  ett'orts  of  the  nineteenth  ceritury  in  this  line  have  been 
directed.  Provision  has  been  made,  as  time  passed  by  Congress,  for 
the  extension  of  this  system,  which  is  In  every  way  benellcial  to  a  popu- 
lation, not  only  physically  and  intellectually,  but  morally  as  well. 
While,  however,  the  park  lands  of  Washington  have  been  kept  and 
slightly  added  to  duriug  the  past  fifty  years,  ("ougress  has  not  seen  lit 
to  develop,  by  appropriations  for  improvemeiiis,  &e  latent  possibilities 
cf  the  park  system  in  Washington. 

With  the  dose  of  one  centoiy  and  the  opening  of  another— consider- 
in  the  nnexjiectedly  new  and  grand  future  opening  before  us  as  the 
le  ulinfj-  nation  iu  the  progress  of  humanity,  charity,  and  good  will 
toward  all  others — it  is  not  only  my  duty,  but  it  seems  also  a  htting 
time  to  call  the  particular  attention  of  Congress  to  the  needs  of  a  greater 
Uberality  in  developing  and  beautifying  the  parks  of  our  capital  city. 

The  so-called  Potomac  Flats  will  one  day  become  a  public  jv.irk  and 
form  the  western  end  of  the  beautiful  system  planned  by  the  ongina' 
tors  of  the  city,  to  extend  from  the  Capitol  to  the  Potomac  Kiver. 

It  should  here  be  noted  in  passing,  that  the  Botanical  Garden  logi- 
cally belongs  to  this  system,  s]  ould  eventually  be  tiirown  open,  improved 

by  walks  and  drives,  and  made  a  part  of  it. 

Someday,  i)robably,  the Auacostin  Mats  will  be  improved, and  pro|>er 
provision  should  be  made  for  additional  parks  in  that  section  of  the 
city.  The  eastern  end  oi  Pennsylvania  avenne  is  snsceptible  of  being 
made  extraordinarily  beantifhl. 

A  proper  rejrard  for  economy  dictates  that  the  parks  in  and  around 
Washington  should  form  a  systematic  and  well  considered  whole,  and 
it  is  not  too  early  to  provide  ibr  the  study  of  this  question,  it  is 
believed  that  an  appropriatiou  of  $10,000,  or  so  much  thereof  as  might 
be  found  necessary,  would  be  well  spent  In  the  study,  mapping,  laying 
out,  and  estimating  for  such  a  park  system  as  has  been  indicated. 
Such  a  study  at  this  time  would  lead  to  definite  conclusions  as  to  what 
is  wanted,  and  economical  foresight  in  providing  therefor  in  the  future. 
Should  such  an  appropriatiou  be  made,  this  office  is  prepared  to  under* 
SNe  99  240 
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take  the  work  at  once,  since  it  has  in  its  employ  a  com]>etent  and  able 
laiHl8rai)e  gardeuerf  iu  the  person  oi  Mr.  George  U.  iiiown,  who  hiis 
made  Bach  work  bis  life  profeBsion,  and  his  ability  in  thia  line  is  prao> 
tiddly  iUnatratcd  by  the  sneoess  already  attained* 

PARK  CURBING. 

It  being  the  wish  of  Congress  that  the  public  parks  should  be  inclosed 
as  little  as  possible,  all  tin-  furnier  hiph  iron  fences  have  been  removed 
except  where  absolutely  net  iicd.  This  left  the  etlgea  of  the  parks  with 
an  untinished  appearance,  iu  some  oases  uusightly.  Congress  has  pro* 
Tided  means  in  the  past  for  placing  a  stone  onrbing  aronnd  some  of 
these  parks,  an  iniprovcnicnt  which  is  greatly  needed  in  other  parks, 
particularly  Franklin  and  I.iiu  nhi. 

Tlic  at^companying  drawinj^  shows  the  various  styles  of  park  coping 
already  in  use  throughout  the  city.  The  cost  varies  from  $3  to  $20  per 
mnniug  foot.  A  moderate  annual  appropriation  ibr  this  purpose  ia 
recommended. 

MAnrreNAFCa  or  wpsovkd  pakks. 

The  improved  j»arks  and  park  spaces  have  been  maintained  in  good 
eondition  daring  the  year,  the  work  consisting  6f  mowing  and  raking 
lawns,  <  li  aning  gutters  and  drain  trails,  ed.i]^iog  the  grassed  margins  of 
roadn  and  walks,  carinpr  for  flower  beds,  trees,  and  ahrnhbery,  gather- 
in*j  u|)  and  removin^j  rubbisli.  ])runing  trees  ami  shrubhery,  and  Hwef»p- 
ing  the  paveil  walks  through  the  parks  aud  the  pavements  around 
them.  Dead  aud  unsightly  trees  and  decaying  shmbs  have  been 
removed,  surfaces  of  gravel  roads  and  walks  repaired,  raked  and  rolled, 
board  walks  re]>airetl,  bare  places  on  lawns  seeded  or  sodded,  and 
new  sod  laid  along  the  niarj^ins  of  walks,  caterpillars  removed  from 
trees,  and  ebn  trees  sprayed  to  destroy  the  elm  beetle;  branches  of 
trees  overhanging  roads  and  walks  removed,  drain  pipes  repaired  and 
freed  from  stoppages,  wire  fencing  placed  around  flower  beds  to  protect 
them,  stake  and  wire  feoces  to  prevent  trespassing  erected,  aud  old 
fences  repaired. 

All  the  sunmier  bedding  plants  were  removed  from  the  tiower  beds 
in  the  early  antumn,  some  of  the  beds  replanted  with  ohrysanthemuma 
for  fall  bloom,  and  others  with  Howering  bulbs  and  pansies  for  early 
spring  bloom.  In  the  sprinix  the  h^d-^.  to  the  number  of  210f  were 
planted  with  bedding  ph&nts  ibr  summer  decoration* 

GHILDBBK'S  rLAYOROUtniBt 

By  the  act  of  Congress  approved  August  30,  1890,  the  officer  in 
charge  of  pubhc  grounds  was  authorized  to  set  aside  a  portion  of  the 
public  grounds  for  a  children's  playground,  under  regulations  to  be 
prescribed  by  him.  The  southern  portion  of  the  Monument  Park  was 
at  once  set  aside  for  this  purpose,  bnt  no  regulations  were  prescribed, 
as  there  were  no  means  of  earryin<j  tiieni  out,  no  watchmen  or  police- 
men having  been  authorized,  and  the  service  of  the  one  watchmait  ou 
duty  at  the  Monument  being  needed  there  to  protect  the  structure 
from  acts  of  vandalism. 

Just  complaints  were  received  that  the  lawns  were  being  destroyed, 
trees  injnre<l.  and  that  tlie  cliildreu's  i)layp:round  was  overrun  by  \'ic- 
ious  and  improper  persons.  This  ofiice  has  been  requested  to  take 
action  to  relieve  the  grounds  of  such  charaeteiSi  and  has  been  obliged 
to  call  on  the  District  police  for  assistance. 
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To  protect  the  improved  grounds  as  far  as  poRRible,  and  to  proviMit 

peiioiis  annoyaTU'O  to  tliose  t'lijoyiii^  the  beauty  oT  tlic  ynwk.  tiK-  play- 
ground was  translened  in  the  aiitninu  of  LSin  fo  the  8ile  hctwct  n  li 
street  and  the  main  drive  north  of  the  Muniiiuent.  This  plot  «>f 
grouud  covers  an  area  of  about  8  acres  and  is  occupied  nearly  all  tlie 
time  by  men  and  boys  playing  football  and  baseball. 

By  the  act  of  Congress  ajtproved  March  2,  is!)r».  tho  oftiror  in  elinrf^e 
of  public  buildings  and  grounds  was  directe*!  to  authori/.t-  the  use  of  a 
|)ortiou  of  the  grounds  within  the  ellipse  south  of  the  Executive  INIau- 
sion  for  a  children's  playground^  under  regulations  to  be  prescribed  by 
bim. 

Notice  was  friven  through  the  public  press  that  children  ap])lying 
wouhl  be  authorized  to  play  lawn  tennis,  croquet,  cricket,  and  kindred 
games.  The  only  requirements  were  that  the  children  should  be  rec- 
ommended by  any  reputable  citizen,  and  would  agree  to  exercise  the 
common  rules  of  courtesy  which  would  govern  them  in  a  private  ))ark. 

But  two  requests  were  received  for  this  privilege.  Both  were  promptly 
granted,  but  in  neither  itistance  was  advarjtage  taken  of  the  permit. 

•Several  apidications  from  young  men  to  play  football  and  baseball 
in  tlie  reservations  were  received,  but  it  was  not  believed  that  it  was 
intended  under  the  law  that  the  lawns  of  the  ellipse  or  other  parks 
should  be  used  for  these  purposes. 

It  is  y>ro|>nsrfl  during  the  ensuing  year  to  i)rei)are  reservation  No. 
120,  at  tilt  ix'Ction  of  Virjrinia  and  Georgia  avenues  and  L  street, 
between  NiiiLii  and  Eievenlh  streets  Southeast,  as  a  playground.  Not 
very  much  can  be  done  with  the  money  available,  but  the  District 
Commissioners  have  agreed  to  curb  the  Space  and  this  office  will  level 
it  off,  roll  ity  put  up  a  drinking  fountain,  and  make  it  as  available  as 
possible. 

These  playgrounds  should  be  set  aside  in  various  parts  of  the  city 
fcr  the  use  of  children,  not  to  be  monopolized  by  grown  persons  or 
half-grown  youths,  nor  to  be  used  for  games  prohibited  under  the 
police  regulations  of  the  District. 

TToward  University  Park,  either  highly  imjjroved  or  in  its  present 
cuiiditiou,  could  well  be  selected  for  this  purpose,  and  many  of  the 
smaller  reservations  throughout  the  city,  which  have  not  been  highly 
improved,  could  be  set  aside  for  playing  lawn  tennis,  croquet,  and 
kindred  games. 

OBOUNPS  OV  aXKOirnVB  MANSION. 

In  addition  to  the  usual  work  required  for  the  care  aAd  maintenancA 
of  these  grounds,  the  following  has  been  accomplished:  The  asphalt 
aeinicircular  roadway,  leadin^r  from  the  entrances  on  Pennsylvaiiiu 
avenue  to  the  north  front  of  tiie  mansion,  has  been  rei^aircd,  an<l  its 
entire  area  of  3,100  square  yards  covered  with  new  aspimlt  wearing 
surface,  llepairs  were  also  made  to  the  asphalt  walks  in  the  north  and 
west  parts  of  the  grounds  where  cuts  Inid  been  made  for  elei^tric-wire 
conduits,  the  repairs  covering  an  area  of  12;;  square  yards.  ICight  iron 
l)08t8,  carrying  electric  arc  lamps,  were  erected  in  Se|»tend>er,  IS^**^.  the 
current  being  supplied  through  cables  placed  in  terra  cotta  conduits 
laid  under  ground.  Six  of  these  lamps  arc  withiu  the  iron  fence  and 
two  outside  at  the  southeast  and  southwest  corners  of  the  grounds. 
These  lights  were  erected  and  are  maintained  under  contract.  They 
have  been  liglitcd  since  September  IM,  181»8.  In  October  all  the  Mower 
beds  were  cleared  of  bedding  plants,  and  4.5  of  them  ])repare«l  and 
planted  with  spring  flowering  bulbs,  requiring  about  00,000  bulbs  and 
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plants,  In  tlio  spring  the  bulbs  were  removed  {ind  tbo  bods  loplautf  <! 
witb  iiDimer  bedding  plants.  Over  50  beds  were  tbus  planted,  requir- 
ing about  35,00U  plants  and  bulbs  in  nearly  300  varieties  and  species. 
Eleven  lamp  posts  and  gas  lanterns  in  the  grounds  and  13  on  tbe  side- 
walk on  the  east)  south,  and  west  sides  of  tbe  grounds  were  painted, 
and  necessary  repairs  made  to  the  iron  fence  inclosing  the  frronnds. 
Some  young  trees  and  shrubs  wereplante«i,  and  necessary  repairs  made 
to  the  three  large  fountains  in  the  grounds.  The  sectional  band  pla^ 
foriD  nsed  by  the  Marine  Band  at  the  Saturday  afternoon  oonoerts, 
given  in  these  grounds  during  the  saromer,  has  been  enlarged  by  the 
construction  of  12  additional  sections,  containing  700  squaie  feet»  and 
13  additional  trestles  for  supporting  same. 

Id  aooordance  with  tbe  usual  custom,  the  grounds  were  thrown  open 
to  the  chfldren  on  Baster  Monday,  Ai>ril  3.  In  order  to  protect  them 
from  injnry  temporary  wire  fencing  was  plaex^d  aronnd  all  flowerbeds, 
small  trees  and  shrnbs,  and  the  large  fountain.  But  little  damafje  was 
done  to  the  trees  and  slirubs,  but  the  grounds  were  badly  littered  and 
considerable  damage  done  to  lawn  surfaces.  The  cost  of  erecting  and 
removing  wire  fencing,  cleaning  up  the  •grounds,  and  resoddiog  or  seed- 
ing bare  plaoes  on  lawns  where  the  grass  was  destroyed  by  the  tramp- 
ing of  the  crowd  over  it,  was  about  $100. 

FBOPAOATIN O  OAKDSNBy  OfOLUDUiO  TRS  ORSSWHOUSSS  Ain>  WTTSSItlir. 

Necessary  repairs  were  made  to  the  various  greenhouses  durinjr  the 
year  and  the  large  and  valuable  collection  of  plants  was  maintained  lu 
good  condition. 

Bepairs  were  made  to  decayed  woodwork  in  the  greenhouses,  such  as 

sashes,  doors,  posts,  rafters,  wall  plates  and  staging,  coal  bins,  and 
board  walks,  and  all  the  new  woodwork  painted.  The  flues  of  all  boil- 
ers were  opened  and  cleaned^  the  fronts  of  boilers  and  furnaces  paiuted, 
boilers  repaired,  and  joints  of  heating  pipes  repacked.  The  roo&  of 
nine  greenhouses  and  some  of  the  sashes  of  other  houses  were  reglased 
and  all  broken  ^lass  replaeed  with  new  glass.  New  tin  frutters  and 
down  s{>out6and  new  galvanized  iron  gutters  were  made  and  placed  on 
some  of  the  houses  and  paiuted,  and  the  roof  of  a  potting  shed  covered 
with  tin.  The  interior  woodwork  and  ironwork  of  two  greenhouses, 
and  the  roofs  of  six  greenhouses,  two  potting  houses,  and  four  potting 
sheds  have  been  ])ainted  and  some  drainpipe  laid.  A  shed  for  storing 
a  steam  road  roller  was  built  and  one  of  the  &ame  potting  sheds 
extended. 

A  new  greenhouse  bnilding,  112  feet  long,  25  feet  wide,  and  16  feet 
high  was  built  during  the  year. 

A  pit  addition  to  the  propagating  house  was  also  constructed.  It 
has  brick  walls,  is  K.iO  feet  long,  12  feet  wide,  and  3  feet  high,  and  is 
heated  by  feet  of  2  ineh  and  816  feet  of  l^-inch  hot  water  ])ipe  con- 
nected with  the  boiler  of  the  propagating  house.  With  the  exception 
of  the  flagstone  for  the  walks,  the  pit  was  built  with  old  materials 
from  a  greenhouse  of  the  Treasury  Department  transferred  to  this  office 
without  expense  by  that  Department. 

A  cold  frame,  112  feet  long  and  7  feet  6  inches  wide,  was  also  con* 
structed* 

There  were  propagated  during  the  year  720,063  |Nirk  bedding  planta 
of  over  50  kinds  and  284  varieties. 

There  were  purchased  during  the  year,  under  contract,  74,200  bnlbs 
for  winter  forcing,'  in  the  frreenhonses  aiui  tor  fall  planting  and  early 
spimg  bloom  iu  the  park^.   Thoie  were  also  purchased  1,123  plants 
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The  following  plants  were  grown  in  the  greenhonses  for  flill,  winter» 
and  spring  bloom:  3,135  smilax  plants,  1,542  carnations,  80  alyssum. 
1 ,807  roses,  2,136  violets,  and  3,450  olirysauthemnms  for  stock  and  fm 

flowering — in  al!,  1'I*,ir»0. 

There  were  putted  and  boxed  for  winter  forcing  the  Ibliowiiig  bnlbs: 
4,305  freesia,  2,000  uarcissns,  700  liliums,  8,000  Koman  liyaciuths, 
3fim  Dntch  byaotntbs,  5,000  tnlips,  and  2,600  pips  lily  of  the  valley. 

There  were  sent  out  to  the  parks,  for  fall  plantin^r,  9,794  cbrysanthe- 
mnm  plants,  and  for  early  sprint;  flowering,  86,209  bnlbS|  and  5^874 
pansy  plants  for  early  sprinj;  bloom. 

In  Ai)ril,  May,  and  Jaue,  079,802  bedding  plants  and  3,072  tropical 
plants  were  sent  ont  for  snmmer  planting  in  the  parks;  26  vases  in  the 
parks  were  stoi  k'd  with  plants  and  water  lilies  planted  in  the  basins 
of  some  of  the  fountains:  li».718  bedding  plants  and  21)0  roses  were 
furnished  for  the  grounds  oi  }>ublic  l)njldings;  18,:i87  bedding  plants 
and  <iO  roses  to  hospitals  and  charitable  institutions,  and  the  reuiuiiiiug 
odds  and  ends  of  surplus  bedding  plants  left  over  fW>m  the  spring 
planting  of  the  parks  were  given  to  whoever  applied  for  tbem. 

In  the  nursery  grounds  the  lawns  wf-o  mown  as  often  as  iHMMled 
during  the  growing  season,  roads,  walks,  gutters,  and  grounds  main- 
tained ill  a  cleanly  eondiliou,  and  the  young  stock  cared  for;  a  survey 
of  the  pj  ()[iagating  gardens  was  made  and  work  oommenced  preparing 
a  map  of  the  same;  17,7.)3  miscellaneous  plants  and  1,626  bolbs  were 
idaiited  for  stock  and  for  early  si>riTig  and  summer  bloom,  and  3,710 
chrysantlienmni  plants  set  ont  tor  fall  phiiiting  in  the  parks;  trees 
and  475  shrubs  were  purchased ;  7«~>9  young  dowering  shrubs  and  152 
yonng  trees  were  taken  np  and  planted  in  the  paiks,  and  trees  and 
shrubs  iu  the  nursery  transplanted  as  required. 

I'xtrnsive  iniprovtMiieTits  can  well  be  made  at  these  gardens.  A1)out 
7<K),0(>0  i)Iaiits  are  annually  propagated  at  the  greenhouses  for  use  in 
the  snmmer  and  autumn  decorations  of  the  public  parks.  The  beauti- 
fbl  water  lilies  and  other  aquatic  plants  need  in  many  of  the  ibnntain 
basins  are  also  propagated  here* 

The  various  structures  are  serviceable  for  the  purposes  for  whieh 
they  are  used,  and  have  been  mainly  erected  by  our  own  workmen,  at 
comparatively  cheap  cost.  They  are  without  ornamentation  of  any 
kind,  and  are  maintained  in  repair  by  a  small  annnal  appropriation 
of  $2,000.  The  buildings  should  be  increased  in  number*  A  large 
storehouse,  palm  house,  and  sul)troi>ieal  i)lant  house  are  esj>e('i;illy 
needed.  Greenlmnse  pits  and  cold  frames  are  also  re<|uired  for  the 
purpose  of  growing  hanly  herbaceous  perennials,  no  plantings  of 
which,  of  any  magnitude,  have  as  yet  been  made  in  any  of  the  parks 
or  other  pubuc  gardens  iu  Washington, 

By  tlie  courtesy  of  Colonel  Allen,  the  engineer  oflicer  in  charge  of 
filling  the  l*otoma(r  Flats,  which  when  filled  are  by  law  to  be  used  as  a 
public- park,  and  by  authority  of  the  Chief  of  Engineers,  greatly  needed 
additional  space  has  been  added  temporarily  to  the  propagating 
gardens,  and  be  has  also  transferred  temporarily  to  this  oltice  the 
needed  space  for  storage  and  oompost  heaps  at  the  foot  of  Eighteenth 
and  Nineteenth  streets  NW, 

This  oliice  is  frequently  in  receii>t  of  requests  for  the  loan  of  plants 
from  the  gardens  Ibr  the  use  of  churches,  fairs,  festivals,  etc.,  and 
demands  are  eonstantly  made  for  flowering  and  deooiatlve  plants  fiir 
private  poiposeSi 
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All  8iicti  re<|iK'HtK  liavc^  to  be  diM  linod,  aA  eithw  the  loan  or  p^ift  of 
any  plants  would  iir  iii  \  iohitioii  of  the  following  extract  from  the  act  | 

of  Confjress  approved  .liu>o  liU,  1878: 

I'roridtd.  Thiit  hereafti  r  only  such  tnMss,  sbralw,  and  plants  shall  be  nropag»tod 
at  tho  ^r(><  nhonsi  H  uud  uuinci  v  oh  are  saitftble  for  plautitig  iu  the  publio  reseiTft- 
lioiiM.  to  wliii  h  parpoM  ooly  the  Mtd  proUactiotit  of  the  greenlioiiaMi  •nd  nvmnj 

•ball  he  applied. 

After  the  annual  spring  planting  in  the  parks  m  coniplt'tcd.  it  some- 
times  Itai^juMis  that  ther**  in  a  small  surplus  ot  bedding  piaiiu  on  haud. 
Thene  are  divided  anion*;  such  public  r^aervatioQs  or  instftations  as  i 
the  Ht-ate»  War,  and  Navy  building,  Marine  Barracks,  Washington  ^ 
A(|uedui  t  grounds,  Fort  Myer  Military  l\eservatinn.  and  various  hos 
jtitaln  anil  orphan  asylums.    After  these  are  supplied,  should  there 
St  ill  be  a  few  such  surplus  pUuts  remainiugi  they  are  giveu  to  whoever  j 
may  ask  for  them.  I 

This  office  now  furnishes,  after  its  park  planting  is  completed,  many  I 
phints  atul  slirubs  for  benutifyiug  the  grounds  of  the  various  Executive 
j  )e part  men ts,  the  laL>or  in  planting  and  care  being  Inrnished  by  each  ' 
Ilepaiiment^ 

As  we  propagate  nearly  three  quarters  of  a  million  plants  every  year, 
at  a  cost  of  less  than  3  oents  apiece,  the  resnlts  obtained  woald  be 

nineh  finer  if  this  department  ha<i  a  slight  increase  of  funds  for  caring 
for  all  the  Fxi'cutive  Dop  ii  tmcnf  grounds  together.  We  have  a  f^ree 
of  skilled  workmen  which  vvould  need  but  slight  increase  over  i»resent 
numbers  to  propagate  for  all  the  Departments,  plant  and  care  for  the 
flowers  and  shrubs,  and  better  results  would  be  obtained  for  less  actual 
oost  to  the  Governraent  than  now,  when  several  small  and  rather 
untrained  forces  of  men  do  this  work.  • 

If  an  :jj»piopi  tation  oi,  say,  ^^Oi)  only  were  made  for  ea<*h  Executive 
Bepartniciit,  the  total  of  only  >^J,«SOO  would  euable  this  extra  work  to 
be  done,  which  is  quite  in  the  line  of  systematic  administration. 

BB8KRVATI0X8  VOBTH  OF  PSNNSTLVANIA  AVKMOB  AMD  WS8T  OF  THB  CAPITOL. 

* 

This  diviaion  of  the  city  embraces  all  the  public  reservations  located 
between  First  and  Twenty  eiglitli  streets  west  and  B  street  atid  Florida 
avejHic  iifri  til.  the  majority  of  which  are  in  an  advanced  condition  of 
imi)rovemcnt  and  require  the  constant  atteutiou  of  a  force  of  skilled 
laborers  for  their  proper  maintenance. 

It  iiu^ludes  the  highly  improved  parks  known  as  Washington  circle, 
Kawliiis  square,  Du  Pont  circle,  Scott  circle,  Lafayette  square,  Frauk- 
liu  S'iuare,  Farragnt  square,  McFherson  8<|uare,  Moutit  Vernon  square, 
Iowa  circle,  Thomas  circle,  Judiciary  square,  and  a  number  of  other 
smaller  highly  improved  reservations. 

In  addition  to  the  work  required  for  the  care  and  maintenance  of  the 
improved  parks  and  park  places  in  this  division,  the  following  has  been 

aceomplislicd : 

Du  L*ont  rirele. — iicpiurs  were  made  to  the  asplialt  walks,  the  repairs 
coverin;:  an  area  of  375  square  yards.  Owing  to  the  erection  of  electric 
lights  near  the  circle  by  the  District  government,  the  lighting  of  eight 
gas  lamps  by  this  office  in  the  line  of  post  and  chain  fence  inclosing 
the  reservation  became  nuTtecessary  alter  the  2yth  of  September,  and 
they  were  accordingly  dispcn-:e<l  with  and  the  burners  reuioved.  (^as 
pipe  was  run  intt>  the  watcii man's  lodge  for  the  purpose  of  iigiiLiiii,' 
same. 

Fiin-afjHt  Park. — Bare  places  on  the  lawnswereresodded,  1,016  square 
yards  oi  sod  having  been  need  lor  the  purpose;  bare  places  not  resod- 
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ded  were  sown  witli  grass  seed,  liijpairs  were  made  to  worn  places  iu 
the  asphalt  walks,  56  square  yards  having  been  resarfoced  with  new 
asphalt  The  posit  aud-chain  fence  inclosing  the  park  was  painted. 

FranMin  VnrJ^, — Bare  placeson  lawn  snrfaces  were  loosened  and  sown 
with  rj^e  aud  ^rass  seed.  Forty-tliree  sijuare  yards  of  asi>halt  walk 
were  resurfaced  where  the  old  surface  had  become  worn  aud  broken. 
In  January  and  February  the  lawns  were  covered  with  manore  com- 
post)  158  cart  loads  having  been  nsed  for  the  ])nri)ose. 

Toirn  circle. — The  mound  around  the  base  of  the  pedestal  of  the  statue 
of  GciK'ral  Lojran  was  sodded,  '2Ui  siniare  yards  of  sod  Ix  iiijr  laid. 
Kepairs  were  made  to  the  asphalt  walks  where  required j  i^:^  square 
yards  were  resnrfhced. 

Jvdiciary  Park.^ThA  asphalt  pavement  on  the  F  street  roadway 
tlir(MT2:li  this  park  was  extended  out  t<\  Vll'th  street,  tin*  area  of  gravel 
road  jiaved  amonntinp:  to  540  square  j'ards.  This  entire  roadway  is 
now  covered  with  an  asphalt  pavement.  The  gravel  roadway  on  the 
Hoe  of  E  street  was  also  paved  with  asphalt  fh)m  the  entrance  on 
Fourth  street  for  about  half  its  length  through  the  park,  the  area  cov- 
ered amounting  to  1H)4  square  yards,  A  graiiitc  block  apron,  '2V>  i'vet 
long  by  2^  feet  wide,  was  laid  a<*ross  the  cud  of  the  new  asphalt  pave- 
ment ou  E-street  ri>adway  ^>  make  a  good  junction  with  the  iuyoiuing 
gravel  anrfaoe.  Kepairs  were  made  to  worn  portions  of  the  asphalt 
walks  in  this  park,  an  area  of  200  square  yards  having  been  resurfaced. 
The  ^Travel  rcmove<l  from  that  portion  of  the  1!  street  roadway  which 
was  paved  with  asphalt  was  used  in  repaiiiiif;  and  r«'sui  facing  the 

f ravel  surface  of  the  remainder  of  that  roadway  out  to  1'  iith  street, 
be  chain  barricade  across  the  center  roadway  was  removed  and  ten 
iron  posts  set,  placed  6  feet  apart,  to  prevent  the  passage  of  vehicles. 
The  cobblestone  gutters  on  the  sides  of  the  new  asphalt  roadway  were 
repain^l.  The  narrow  strip  of  n^ravel  nt  each  side  of  the  asphalt  walk 
leadin<;  from  the  Pension  Bureau  building  to  Fourth  and  £  streets  was 
paved  with  cobblestones  for  a  distance  of  107  feet. 

Lutfayette  PorA^— Worn  places  in  the  asphalt  walks  were  repaired,  an 
area  of  112  square  yards  having  been  resurfaced.  A  new  sewer  was 
laid  in  the  south  side  of  the  park,  running  from  the  entrance  at  the 
southeast  corner  to  the  center  (Sixteenth  street)  entrance  from  Penn- 
sylvania avenue.  In  this  work  262  feet  of  12  mch,  60  feet  of  8-inch,  and 
24  feet  of  6'inch  terra-ootta  drain  pipe  were  used,  and  two  brick  catch 
basins  each  2  feet  square  constructed.  The  iron  railing  around  the 
Jackson  statue  and  the  four  gun  carriages  within  were  painted. 

Mount  Vernon  Farlc. — The  gravel  walk  in  tliis  jnirk  leading  from  the 
southwest  comer  entrance  to  the  center  walk  was  paved  with  asphalt, 
the  area  covered  amounting  to  77  sqnare  yards. 

The  act  of  Congress  approved  March  3, 1899  (Public— Xo.  219),  selects 
this  square  as  the  site  for  a  boilding  to  be  erected  for  the  Washington 
Public  Library. 

FrwidenVa  Parkijsouth  of  the  TreaHury  DepartmcnLJJuicuHveManxion 
groundif  and  State,  War,  and  Navy  Jhpartmmtg). — ^The  gravel  roadway 
between  the  Executive  Mansion  and  the  State,  War,  and  Xavy  building 
was  resurfaced  with  fresh  gravel,  and  an  nprfin  of  crranitc  hliu-ks  12 
feet  long  aud  2jj(  feet  wide  laid  across  its  eutiauce  irom  Peuiiiiyivauia 
avenue. 

Repairs  were  also  made  to  other  portj<ms  of  the  graTel  roadwasrs  in 
the  park:  the  entire  work  reqaired  479  cubic  yards  of  gravel,  whic^h 

was  pnrcliased  nndor  contract.  Worn  ]iortions  of  llie  \\alks  at  the 
northejv«<t  corner  of  the  park  were  repaii  ed  with  {^'rM\  f'1  reniov  cd  f  rom 
two  rcservaiious  ou  Peuusylvauia  avenuci  whose  walks  were  paved 
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with  asphalt.  The  photograph  building  in  the  northeast  corner  of  the 
grounds  and  the  greenhouse  structure  in  rear  of  the  same,  both  belong- 
ing to  the  Treasury  Department  and  which  stood  on  the  site  of  the 
Sherman  statue,  were  transferred  to  this  oflice  by  that  Depftrtnient, 
the  buihlings  taken  down  by  employees  of  ihis  ofHce,  and  the  raaterialft 
hauled  to  tlto  storage  yards  at  the  nursery.  A  cobblestone  gutter  48 
feet  long  ami  16  inches  wide,  grouted  with  cement,  was  laid  at  the  east 
side  of  the  Executive  Mansion  stable,  in  the  northwest  corner  of  the 
park,  and  a  new  draintrap  constructed  and  oonnected  by  30  feet  of 
4-inch  iron  drainpipe,  with  tlie  drain]»ipe  from  stable  for  carrying  off 
surface  water  from  low  'jfrninid  on  novt It  side  of  the  building;  72  large 
trees  and  203  flowering  siirubs  were  planted  outside  of  the  belt  of  trees 
growing  around  this  stable  and  the  stable  of  public  buildings  in  the  rear. 
A  plank  walk  225  feet  long  and  3  feet  wide  was  oonstraeted  in  tbe 
northeast  corner  of  the  park. 

iScott  Circle, — The  ouvh  and  gutterway  on  the  east  side  of  the  monnd 
around  the  Scott  statue  were  raised  wlierr  they  had  settled  Ix  low  (rr;ulo 
over  a  sewer,  and  some  of  the  tiagstones  in  the  sidewalk  aruuud  tlie 
cfrele  were  also  raised  and  relaid. 

Thomas  Cirele, — ^Blanure  oompoBt  was  spread  over  the  lawn  snrfiioe 
in  February. 

M'ashituiton  Circle. — Tn  order  that  the  statue  of  Gkjneral  Washington 
may  be  seen  from  Penus^  ivania  and  New  Hampshire  avenues  ristas 
were  opened  up  by  cutting  off  branches  of  large  shade  trees  and  pnin* 
ing  them  into  proper  shape. 

Reserration  Pennsylrania  arenne,  Twenty  first  and  I  streets ^  NW.-^ 
Tlie  f:fravel  walks  throujrh  tliis  trianjrnlar  reservation  were  paved  with 
asplialt,  the  area  covered  amounting  to  203  square  yards. 

Beservation  3U  PeniwylvaiHia  avemue^  UigktemUh  and  H  streets^  J^WL— 
The  gravel  walks  in  this  triangle  were  paved  with  asphalt  over  a  sni^ 
fiMze  of  2G8  square  yards. 

Reserration  Vi?,  Vennsylrania  avmue^  Fourteenth  and  E  streets^  NW, — 
All  of  the  large  shacie  trees  in  this  reservation  which  were  damaged 
by  the  bnrning  of  the  power  house  of  the  Capital  Traction  Gkmipauy 
opposite  the  reservation,  in  September,  1897,  were  i*enioved.  Dead  and 
nnsi;i:litly  shrubs  were  removed  and  70  flowerin«r  shrubs  planted. 

Reservation  l'(  nnsiilvania  avenue.  Thirteenth  and  iJ  streets,  N'W. — 
Dead  and  unsightly  shrubs  were  removed  and  56  flowering  shrubs 
planted. 

Reservaiiim  S€,  Pennsylwinia  avenucy  Sevmth  a»d  0  sireetSy  XW, — 
Dead  and  unsightly  groups  of  shrubbery  ^yere  removed  and  76  flower- 
ing shrubs  and  2  low-growing  trees  planted. 

Reservation  61,  Massachusetts  avenue.  Nineteenth  and  P  streets,  N'W. — 
Soil  removed  in  improving  reservation  140  was  hauled  to  this  reserva- 
tion and  spread  over  its  sarface,  which  is  below  the  grade  of  snrronnding 
walks. 

Reservation  140,  Neic  Hampshire  avenue,  Tirenty  first  and  M  f^freets, 
^TT.— The  margins  of  this  reservation  were  lowered  to  conform  to  the 
grade  of  tbe  new  cement  sidewalk  recently  constructed  around  it  by 
the  Gommiasionera  of  the  District,  and  the  nneven  surfaces  graded. 
Pipe  was  laid  for  introducing  water  into  the  reservation.  Trespass 
paths  over  lawn  were  broken  up,  bare  ffronnd  sown  down  in  grass  seed, 
a  border  of  new  sod  2  feet  wide  laid  around  the  boundary  of  the  reser- 
vation, and  11  ornamental  trees  and  llu  dowering  shrubs  planted. 

RsservatUm  150^  Oonneeticut  avenue.  Eighteenth  and  M  street&flfW*—' 
Twenty-two  flowering  shrabs  have  been  planted. 
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Reservation  172,  ^'ew?  Xurk  avenue^  Thirteenth  and  II  streets,  NW, — 
Tluee  omamentid  trees  imd  25  flowering  shmbs  have  been  planted* 

BxnEYATioNs  nr  aouiBwnr  bitisiov. 

This  division  of  the  pnbltc  grounds  embraces  tbe  area  lying  between 

First  and  SevenU'entb  streots  west  and  B  street  north,  aud  includes 
the  larrro  and  itri|M>!  t;\nt  parks  known  as  ITonry  and  Beaton  parkSy  the 
Biiiithsonian  grounds^  uud  Monuuieiit  grounds. 

The  usual  annual  work  required  for  malutaining  the  improved  reser- 
vations in  good  condition  was  performed. 

The  following  spiH-ial  work  was  also  accomplished: 

Henry  Park. — Worn  jiIim  ph  in  the  roads  were  repaired  with  fresh 
gravel;  an  asphalt  pavomtiir  L'I8  (Vet  lonir  and  0  ieet  wide,  covering  an 
area  of  148  square  yards,  was  laid  on  the  gravel  walk  leading  iulo  the 
park  from  B  street  south  midway  between  Sixth  and  Seventh  streets 
west  and  oonnecting  with  the  asphalt  walk  on  the  south  side  of  the 
roadway  rntniint:  t]iion<ili  the  park  near  the  Fish  Oontmission  bnildinjx: 
30  se<'tions  ol  tiie  high  iron  fence  on  the  north  side  of  the  crrounds  from 
Seventh  street  east  to  the  Baltimore  and  Potomac  Kaiiroud  station, 
were  scraped,  repaired,  and  repainted. 

M^mvmtni  grounds. — The  gravel  roadways  were  repaired^  418  cubic 
yards  of  fresh  gravel  beiTjjr  pni  chased  under  contract  and  used  in  tlie 
work.  Thirty-eight  feet  oi  col>blcstone  gutter  2  feet  wide  weie  hud  ui 
the  east  side  of  the  roadway  at  the  entrance  to  the  grounds  at  Fifteenth 
and  B  streets  northwest,  to  prevent  washouts  in  the  roadway.  The 
ground  on  the  west  side  of  the '^JeHcri-on"  pier  was  sloped  so  as  to 
show  the  inscrii)tion  on  the  ]ticr.  About  4  square  yards  of  the  slope 
were  paved  with  small  cobblestones  and  4  inch  pipe  laid  lor  a  distauceof 
2G  feet  for  drainage;  000  feet  of  IL'  inch  and  Jo  feet  of  ij-iuch  terracotta 
drainpipe  ibr  surfooe  drainage,  and  295  feet  of  2-inch  and  36  feet  of 
l4-inch  water  pipe,  with  a  J-inch  gate  valve  and  1^  hose  valve,  for  irri- 
gntinp:  purjioses,  were  laid  on  the  line  of  roadway  entering  from  B 
Htr<'et  in  the  northwest  jjortion  of  the  grounds:.  A  new  board  walk 
500  leet  long  and  4  feet  wide  was  laid  leading  toward  the  Monument 
from  the  roadway  in  eastern  pnrt  of  the  grounds,  and  old  board  walks 
were  taken  up,  new  crosspi<>ces  put  down,  and  the  walks  replat^ed. 
Tlie  iron  fence  on  the  north  side  of  the  grounds  from  Fourteenth  to  {"fif- 
teenth streets  was  repaired,  scraped,  and  painted.  Twelve  iron  poles, 
each  with  an  arc  elci-tric  lamp,  were  erected  in  these  grounds,  and  the 
lamps  lighted  from  September  22.  The  current  for  these  lamps  Is  sup- 
plied through  wires  placed  in  terra^cotta  conduits  laid  underground. 
The  lighting  of  the  one  gas  laa)p  in  these  grounds,  located  at  tlio 
entrance  to  the  nursery,  was  di<(  (Uitinued  as  soon  as  the  electric  lights 
were  in  operation.  Permission  w  as  granted  the  Commissioners  of  the 
District  to  deiwsit  snow  removed  from  the  streets  during  the  past 
winter  upon  the  unimproved  ground  in  this  park  immediately  south  of 
B  street  north.  The  ruts  made  by  the  vehicles  hauling  this  snow  were 
tilled  np  and  the  ground  leveled  by  workmen  employed  by  Uie  Commis- 
sioners. 

Seaton  Park. — Two  squjire  yards  of  cobblestone  pavement  were  laid 
at  the  entrance  to  the  trap  basin  on  the  south  side  of  the  road  near 

Third  street  to  prevent  washouts  at  that  place. 

Smithfionuin  ffrnunds. — Repairs  were  made  to  worn  places  in  the 

aspliaU  roads  in  the  park,  the  area  resnrfa<  ed  amounting  to  620  scpiare 
^  <iids.   A  watchman's  small  lodge  house  iciuuved  from  Uupout  circle 
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was  placed  in  these  f^ntids  near  the  entrance  at  Tenth  and  B  streets. 

Nine  new  flower  beds  were  made.  The  post  and  chain  fence  on  the 
south  boundary  line  of  the  park,  in  rear  of  the  National  Museum  build- 
intf,  was  repaired,  and  liO  iron  posts  and  chains  in  this  fence  were 
Xiaiuicd,  and  the  high  iron  fence  on  the  north  side  of  the  grounds  from 
Seventh  to  Twelfth  streets  KW.  was  repaired  and  painted;  25  iron 
park  posts,  02  gas  laiup-posta  and  lamps,  and  one  drinking  fountain 
and  lamp-post  combined  in  the  park  were  also  painted. 

Umcrvation  111^  Virphna  avenue,  Ttveljth  and  B  strtu-ts,  i^W, — The 
iron  post  and  chain  feuc«  inclosing  this  reservation  wa>s  repaired  and 
painted. 

Reservation  11^,  Maryland  and  YitginUk  atenues^  between  Seventh  and 
Ki)ifli  HtreetSy  8\V. — Extensive  repairs  were  nra<le  to  the  posts  of  the 
post  and-chain  fence  inclosing^  tiiis  reservation,  and  it  was  painted. 

JieservatioH  2i)3^  Catialf  Firstj  and  y  strectSf  S\V. — This  reservation 
baa  long  been  occupied  in  violation  of  law  by  a  party  who  built  a 
frame  house  tliereon  in  188S.  The  case  was  placed  in  tlie  bands  of  the 
United  States  district  attorney  for  the  District  of  Columbia  in  1892. 
On  ^larch  19,  1897.  tin-  sn]»ieme  court  of  the  Disfi  iet  rendered  an 
opinion  that  the  said  party  was  a  trespasser  and  uniawfuliy  occupying 
the  reservation,  and  ordered  and  decreed  that  he  remove  all  buildings, 
fences,  and  other  obstructions  from  the  grounds  within  thirty  days 
and  deliver  the  said  premises  to  the  possession  of  the  Superintendent 
of  Pnhlie  LUiildinj^s  an<l  (Irounds.  I'rom  this  decree  the  trespasser 
appealed,  but  bis  appeal  was  dismissed  on  October  5,  1897,  and  he  was 
ordered  to  perform  the  decree  of  March  19, 1897,  on  or  before  tiie  1st 
day  of  December,  1897.  This  be  has  not  done,  and  on  the  13th  of  Sep- 
tember, 1898,  the  United  States  marshal  entered  upon  the  promise^, 
dispossessed  the  occupant  of  the  house,  and  turned  tlie  property  and 
the  keys  of  the  building  over  to  tiiis  oiiice.  The  question  of  the  dis- 
position to  be  made  of  the  bnildiug  is  still  uuder  oonsideratiou. 

SBBaRVATIOMB  BASr  MXD  80UTB  OW  THS  GATXrOI* 

This  division  of  the  ci^  includes  within  its  limits  the  highly  improved 
leservatioos  known  as  LInooln,  Oarfteld,  Folger,  Stanton,  and  Marion 
parks. 

In  addition  to  the  general  work  re(iuired  lor  tlie  care  of  the  improved 
parks  and  park  places  in  this  division,  the  foliowiug  special  work  was 
accomplished: 

FoUjer  Park. — A  now  drain  180  feet  long  of  ^-Ineh  iron  pipe  has  been 

laid  from  the  fountain  in  this  pnrk. 

(Sarjield  Park, — Kepairs  were  nnido  to  the  gravel  roadways,  131  cart 
loatls  of  gravel  having  been  used  for  the  purpose.  Necessary  repairs 
were  made  to  sewer  pipes.  Work  was  commenced  in  June  by  workmen 
emi)loyed  by  the  District  government  grading  the  ground  over  the  large 
public  sewer  which  has  been  (tonstrutrted  through  this  park  during  the 
past  two  years,  and  repairing  and  restoring  the  roads,  ^valks,  and  gutters 
which  were  crossed  by  the  sewer.  One  of  the  roads  whicli  luid  been 
dosed  during  the  progress  of  work  on  this  sewer  was  opened  to  travel 
in  September. 

Lincoln  iV/r7;.~Three  hundred  and  eight  square  yards  of  additional 
asphalt  foot  walk  were  laid  on  the  gravel  walk  lea<ling  into  the  park 
from  the  souiliwcst  entrance,  and  two  new  entrance  walks  of  gnivel 
were  constructed  at  the  east  end  of  the  park,  one  on  the  north  side  and 
one  on  the  south  side  and  oouneeted  with  intersecting  walks.  Kaeh  of 
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these  new  walkft  Is  40  feet  long  and  7  feet  wide.  Low  places  in  the 
widke  where  rain  water  lo<1ged  were  excavated,  JiUed  with  stone,  and 

covered  with  a  li^lit  coating  of  gravel. 

Stanton  Park. — An  asphalt  pavement  6  feet  wide  wa8  laid  on  the 
gravel  walk  leading  in  from  Fifth  street  around  by  the  east  Hide  of  the 
center  mound  from  the  north  entrance  to  the  sonth  entrance,  the  area 
paved  amoanting  to  149  sqnare  yards.  The  watchman's  lodge  was 
painted.  Low  ])Iaccs  in  the  walks  were  excavated,  filled  wiUi  stone,  and 
covered  with  a  light  coating  of  g:ravel. 

Reservation  65,  MasftaehusetU  avenue,  Eighth  and  B  streets,  NE, — A 
flower  bed  18  feet  in  diameter  was  constructed  in  this  reservation  and 
planted  with  ohrysanthemiimB  in  the  aatnnm  and  sammer  bedding 
plants  in  the  spring. 

Rr\n-rafion  85,  Massaehttsetts  avenue,  Eighfh  and  B  streets,  NE» — A 
tlagsione  svalk  3  feet  wide  and  iOU  leet  long  waa  laid  across  the  base 
(east  8ide}of  this  reservation,  connecting  the  sidewalk  on  B  streiit  with 
that  on  Massaehnsetts  avenne.  A  brick  manhole  over  a  sewer  mnniug 
throQgfa  the  reservation  was  raised  2  feet  to  bring  it  to  the  proper  grade. 
Pipe  was  laid  for  iTitrodncing  water  into  the  reser\  ntion. 

Reservation  :M)7^  Maryland  avenue,  JSevcnth  and  1>  streets,  NE, — A 
Hower  bed  20  feet  in  diameter  wa^  made  and  05  shrubs  plautied.  Pipe 
fer  introducing  water  into  the  reservation  was  laid. 

Reservation  Mil,  Maryland  amenue^  Twelfth  anA  F  fflreate,  ilf^.— Forty- 
eight  shrubs  were  planted. 

f.ofs  IS  and  14  in  square  959. — ThiH  oilk-v  has  always  held  that  these 
lolii  were  the  property  of  the  irnited  States — although  they  have  been 
elaimed  from  time  to  time  by  privati>  parties— and  the  title  of  the 
National  Ooverment  in  them  was  recognized  by  Congress  In  the  act 
approved  March  3, 1899,  which  reads  as  follows: 

AUTAOI  to MBSmtllto to lote thirteen  and  fourteen,  in  iM|uarenio«1iiiadrMlMHllUI{r-BtoCktoWMh* 

intoD.  DiHtrHot  of  Colombia. 

Be  U  enacted  by  the  Senate  and  Uonse  of  Jlepretentaiiree  of  the  f  'nited  Statee  of  America 
tn  Congreea  ateembted,  Tbuttlie  Secretary  of  tbe  Interior  be,  and  he  is  hereby,  author- 
izad  and  directed  to  releast-  and  (|iiitrl;uin  to  Thotuan  Yat<'S,  bis  hoir8  uud  OMiKiis 
forever,  the  iigUt,  tille,  aud  intereat,  whether  legal  or  equitable,  of  the  United 
StatM  w  Imerioa  in  and  to  all  those  lota  or  parpeta  of  grotind  aitnated  In  the  eity  of 
Waabington,  DiBtrictof  Colnnabi  i,  u  u!  Irno  wn  on  tlio  u'l  oimd  plan  of  Raid  rity  as  Iota 
nnmbered  thirteen  and  fourteen,  in  (»quai  u  uiue  Ltnulred  and  fifty- nin*',  upon  tbt^  jtuy* 
ment  by  the  aaid  Thomaa  Yatoe  of  anoh  a  anm  as  the  said  Secretary  of  the  Interior 
shall  deem  jii«t  and  equitable:  Pro'  ided,  That  tlic  said  Thomas  Yates  T»ay  to  the 
proper  otiicer  of  the  District  of  Columbia  all  taxes  heretofore  atMe^sed  against  said 
proparty,  both  general  and  apeeial  now  unpaid  and  atanding  againat  aaid  property. 

MAKKINO  UNIMPROVED  RKSERVATIONS. 

One  handred  sinnll  granite  blocks  wero  out  and  sqnarod  and  141 
marked  with  the  letters  (J.  8.  cnt  in  their  upper  sufju  es  tor  use  i  n  mark- 
ing unimproved  and  partially  improved  reservatious  to  show  that  they 
are  the  property  of  the  United  States. 

Boring  the  year  the  following  reservations  were  marked  with  these 
stones  set  m  tlie  ground  at  their  corner-^ : 

Reservations  104,  105,  160,  l<i7,  JG«,  109,  and  273  on  Vermont 
avenue  between  i^iuth  and  Tourteenth  streets  NW. 

Beservations  215, 210, 218, 219,  and  220  on  Delaware  avenue  between 
H  and  K  streets  SW. 

KeservatiouB  272,  274.  275,  270,  and  278  on  Florida  avenne  between 
Ij'irst  street  NE.  and  Tenth  street  N\V. 

Bighteen  reservations  in  all  were  thus  marked,  reii^uinug  55  stones. 
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UTOMM,  TOOXJ,  UAMUMM,  MMfAIR  OW  POST  AKD  CHAIM  FXNCXa  AXD  BBMOVING  WOW 

AND  ICC. 

Duriiip  the  year  146  park  8tittee«  were  repaired  and  207  painted.  All 
settees  in  the  parks  were  examined,  aud  those  fouud  loose  were  refast- 
Mied  to  the  ground  with  atakes  and  wire. 

Repairs  were  made  to  lawn  mowers,  wheelbarrows,  and  misoeUmeons 

tools,  ed^r«*d  tools  Hlia?  peiu»d  nut]  kept  in  good  order,  and  new  tools 
purchased  ttvm  time  to  time  as  rei^iured.  A  steam  road  roller  waa 
purchased. 

About  718  enbie  yards  of  stable  manurei  1(13  cobie  yards  of  soil,  95 
oabio  yards  of  cow  inanure^  waA  287  cubic  yards  of  potting  sod  were  pur- 

rhawf'd,  the  noil  and  the  greater  part  of  the  stable  mannre  niixfMl  into 
compost  and  spread  over  the  lawns  of  various  parks  and  around  yoiinjj: 
trees  and  shrubbery,  part  of  the  stable  manure  used  in  en nchmg  dower 
beds,  and  the  cow  manare  and  potting^  sod  made  into  potttnir  oompost 
for  plants;  680  feet  of  pipe  were  laiil  for  introdacing  water  Into  the 
compost  grounds  at  the  foot  of  Eighteentli  and  Nineteenth  stroefs  NW. 

Repairs  were  niacie  to  the  high  iron  fences,  new  caps  placed  on  the 
iron  posts  of  post  and  chain  fences  to  replace  broken  and  missing  caps, 
«nd  repairs  made  to  the  chains  In  these  fences  where  requited* 

The  snow  and  ice  were  removed  as  soon  as  possible  after  storms  itann 
the  walks  throni^rh  and  sidewalk^^  nroiind  the  various  parks  niid  ]mrk 
places.  The  snowfall  was  unprecedentedly  heavy,  that  in  February 
aluiie  being  35.2  inches,  as  reported  by  the  Weather  llureau,  and  the 
regular  appropriation  of  $1,200  was  entirely  exhausted  by  Febniary  8. 
On  February  11  Oongress  made  an  additional  appropriation  of  $2,000. 
all  of  which  was  required  and  used,  wit!i  tlio  exeeption  Of  the  Smsill 
sum  of  $144,  which  will  be  returned  to  the  Treasury. 

pAnnura  WAtcmntir^s  lodoss,  iboh  vmscms,  yabeb,  lamfs,  aitd  ujtr-pom. 

Bight  of  the  watchmen's  lodges  and  the  interior  of  one,  306  sections 
of  the  high  iron  fence  on  the  north  side  of  Henry  Park,  Smithsonian 

grounds  and  Monument  jrrounds;  the  iron  railing  around  the  statue  of 
General  Jackson  in  LaJayette  Square  and  the  four  «rnn  carriatr^s  witliin 
the  railing j  iron  posts  and  chain  fences  inclosing  Lincoln  Park,  Judici- 
aiy  Parkland  40  of  the  small  xeservfttions,  consisting  of  2.422  posts 
and  chains  and  214  posts  and  bars;  216  lamp-posts;  214  gas  lamps;  25 
iron  park  postB|  and  18  flower  vases  were  painted  and  a  flower  vases 
bronzed. 

•WATER  PIPES  AND  FOUKI  AINS. 

Repair?  have  been  made  to  water  pipes  and  valves  from  time  to  time 
when  necessary.  In  the  autumn  the  water  was  shut  ott'  from  the  vari- 
ous parks,  the  hose  valves  removcMl,  stored  in  the  shops  at  the  nursery, 
and  repaired  and  repacked  during  the  winter  where  reqnired.  In  the 
spring  the  valves  were  replaced  in  the  parks.  During  the  year  the 
water  pipe's  in  the  public  grounds  ^vere  extended  by  laying  417  feet  of 
2-inch,  7oU  teet  of  Irf^  inch,  and  ll(>  iwt  of  1-inch  pipe  and  pl  u  ini:  tlie 
necessary  valves.  JSitieteeu  old  iron  extension  boxes  over  stop  vahes 
were  replaced  with  new  boxes,  the  valves  repacked  wherever  necessary, 
and  a  new  stop  valve  placed  in  one  reservation  and  an  iron  extension 
box  over  it. 

There  are  21  small  fountains  with  basins  in  charge  of  this  office^ 
Kepairs  were  matie  to  the  cement  basins  of  these  fountains  wherever 
needed,  and  they  were  cleaned  ont,  stone  copings  repoiuted,  stains 
removed  from  them,  and  the  supply  and  waste  pipes  and  valves  main- 
tained in  (»der*  !Ehe  je(tS|  whum,  with  a  few  ezceptiona,  are  of  veiy 
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siinple  character,  were  remoycd  from  the  foantains  in  the  aatnmn,  the 
water  tarned  ofT,  Jots  roquiring  it  repaired,  and  all  replaced  in  the 
Spring.    Two  of  the  fouiitiiius  were  painted. 

There  are  24  drinking  fuuutains  in  the  various  parks,  and  these  have 
been  midntained  in  gooid  order  and  repairs  made  when  necessary.  At 
the  approach  of  winter  the  water  was  shut  oflf  and  the  dippers  removed. 
In  tlM»  Ri)ring  the  dippers  were  r('])la('ed  and  tlie  water  turned  OIL 
Eighteen  of  the  fountains  were  repainted  during  the  year* 

UOHTINO-  THB  FUBLIO  OBOUMIMS. 

The  following  parks  are  lighted  with  arc  electric  lights:  Executive 
Mansion  grounds,  8  lights;  President's  Park,  9  lights;  Monument 
Park,  12  lights;  Lafayette  Park,  6  lights;  Franklin  Park,  0  lights; 
Judiciary  Park,  9  li^jhts;  Lincoln  Park,  8  lights;  a  total  of  61  lights. 
Eight  of  the  lights  in  the  Executive  Mansion  grounds  and  the  12  lights 
in  the  Monument  Park  were  installed  in  September.  The  lighting  of 
1  gas  lamp  in  the  Monument  Park  and  8  at  Dnpont  drele  were  discon- 
tinued in  September,  being  snperseded  by  eleotrio  Ughto,  as  mentioned 
elsewhere  in  this  report. 

The  number  of  gas  lamps  not  connected  with  meters  lighted  nightly 
during  the  year  was  255  from  July  to  September  and  246  from  October 
to  Jnneu  Each  of  these  lamps  barned  aboat  3,000  honza  and  oonsumed 
about  15,0(K)  cubic  feet  of  gas. 

In  addition  to  the  gas  lamps  mentioned  in  the  foregoing  paragraph, 
there  are  71  burners  in  the  Executive  Mansion  grounds  connected  with 
the  meters  in  the  Mansion. 

The  lamps  have  been  maintained  in  good  conditton  and  minor  repairs 
made  frofii  time  to  time  as  required. 

It  is  earnestly  hoped  tliat  the  system  of  lighting  the  public  grounds 
by  elt'ctricity  will  be  extended  to  the  Smithsonian  grounds  and  to  the 
variuub  improved  i)ark8  throughout  the  city. 

Construction  and  repair  of  a$pkalt  pavem«»t9m 


Tho  following  tabulated  HtMt«>ment  shows  the  area  of  asphalt  lOldwsj sndliMlt* 
walk  pavemuiit  constructtid  uud  repaired  during  the  year: 
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DSPABTMSNTAL  TfiL£OBAPH  UNB. 

The  telegraph  lines  now  under  control  of  tbis  office  are  as  follows: 

The  line  of  overhead  wiien  eonsista  of  82  poles,  coveriug  a  distance 
of  about  3^  niiU'rt,  with  a  length  of  about  1(»  inilps  of  wire.  This  Une, 
starting  from  the  Stat^J,  War,  and  Navy  building,  runs  to  tlie  Execu- 
tive Mansion,  thence  to  the  Treasuiy  iieparluient,  theuce  to  ii  street, 
thence  to  Eighth  street,  thence  to  H  street,  thence  to  North  Capitol 
atraett  and  thence  to  the  Oapitol.  Connected  witli  it  i8  one  running 
flrom  the  Treasury  Do])artnieTit  along  I^)UTt(n'nt)i  strcft  to  the  Bureau 
of  Kngravihg  and  Vriuting  am!  Agricultural  Department,  and  one 
down  Fifth  street  to  the  Tension  building.  There  are  about  500  feet 
of  13-condnctor  Patterson  cable  runninf?  from  the  cable  pole  in  the 
Oapitol  grounds  into  the  basement  of  the  Senate  and  *JS^  feet  of  20- 
oondnctor  cablo  runidng  from  the  cable  j>olc  on  flic  < ornor  of  Seveil' 
teetiti!  and  (1  sfn  ets  into  tlie  State,  War,  and  >iavy  building. 

During  the  year  the  nnviu  aud  local  batteries  received  uecessary 
attention,  and  were  maintained  in  gooil  worlciug  order.  AM  crosses 
and  other  obstnictions  on  the  wires  nf  the  line  were  removed  as  soon 
as  possible,  and  instruments  were  niaintaiued  in  good  condition. 

Two  new  wires,  8  miles,  were  run  lor  the  purpose  of  making  a 
metallic  circuit  of  tiie  line.  The  entire  liue  was  gone  over,  the  cross 
arms  braced  with  iron  braces,  and  four  of  the  new  poles,  erected  prior 
to  Jnlyl,  mippHed  with  stepping  irons.  About  I  mile  of  worn-oat  iron 
wire  was  lemoved  and  replaced  with  weatherproof  insulated  copper 
wire. 

Jn  March  penmssion  was  given  the  Commissioners  of  the  District  of 
Columbia  to  place  two  wires  on  three  of  the  departmental  telegraph 
poles  on  H  street  east  of  Third  street  K  W.,  for  the  nse  of  the  District 

fire-alarm  service. 

Permission  was  also  given  to  the  Chesapeake  and  Potomac  Tele- 
phone Company,  in  April,  to  replace  at  its  own  expense  a  62  foot  i>ole 
of  the  Government  line  on  11  street,  between  Fifth  and  Sixth  streets,  with 
ft  72-foot  pole,  in  order  that  the  Government  wires  might  be  carried 
high  enough  to  clear  the  eomuany^s  wires  at  that  point. 

The  n]i\  «'a!t!('>^  laid  by  the  Standard  Undcv'jrroMiid  Cable  Company  in 
18s.i  on  B  stiver  N  \V.,  for  cxjierimental  puii>ost\s  for  the  departmental 
telegraph  liue,  and  afterwards  paid  for  by  the  United  States,  the  use 
of  which  has  long  since  been  abandoned,  were,  by  permission  of  tbis 
oftice,  taken  op  in  March  and  April  by  workmen  in  the  employ  of  the 
District  u^overnmeTit,  to  permit  of  the  street  being  gnid* and  sent  to 
the  proi)erty  yard  at  the  nursery.  Twenty-six  coils  of  tiiis  cable  were 
received  at  the  yanl  and  stored. 

The  wires  running  from  Fonrteenth  Btreet  to  the  Department  of 
Agriculture  and  the  wires  on  the  roof  of  the  Treasury  Departtn<  !!t 
were  pulled  up,  the  slack  cut  out,  ilxtures  braced,  and  wit  es  n^placed. 
The  fixture  on  roof  of  the  Interior  Department  which  had  ]mllcd  loose 
was  fastened  in  i)lace  and  the  wires  tightened  and  it  idated.  The 
fixture  and  wires  on  the  roof  of  the  Department  of  Agriculture  were 
broken  down  by  high  winds  in  March;  the  fixture  was  replaeeil  and 
securely  braced  and  the  wires  repaired.  The  lot  al  bntrei  v  in  the 
Executive  Mansion  was  niovetl  from  the  attic  to  the  basemeut  of  the 
building,  the  necessary  wires  run,  and  con nei  t ions  made. 

The  Department  of  Justice  having  moved  ftt>m  its  building  at  Peim- 
sylvania  avenue  and  Madison  place  NW.  to  a  building  on  K  street, 
between  Vermont  avenue  and  Fifteenth  stree^  the  telegraph  oflioe  of 
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the  Depaitinewt  was  moved  uudcr  the  supervision  of  the  lineman  of 
this  office,  the  extra  labor  and  necessary  materials  being  famished  by 
that  Department. 

A  new  conduit  having  been  constrnctM  in  the  Capitol  ^ronnds,  the 
cables  were  transferred  to  it  from  the  old  eoiiduit,  tlie  cables  in  tlie 
Capitol  building  eareluUy  gone  over,  placed  securely  in  position,  and 
necessary  eonneetions  made  with  the  telegraph  offices  in  the  Senate 
and  House.  A  lire  which  occurred  in  the  Capitol  in  November  destroyed 
about  <iOO  feet  of  6-conductor  cable,  cutting  of!'  all  conMTmnication  with 
the  11  ouae  of  HepreMcntntives.  New  wires  were  run  as  rapidly  as  pos- 
sible and  the  work  completed  in  time  for  the  assembling  of  Congress  in 
December.  The  wires  nsed  for  making  conuectiou  with  the  office  in 
the  Senate,  which  were  riin  up  a  hot  air  fine,  were  fonnd  to  be  useless 
owing  to  the  burning  ott  of  the  insulation;  a  new  route  was  Bclected,  a 
new  lo  wire  cable  run  from  the  basement  to  the  oHice  on  the  lirst  tioor, 
and  the  necessary  connections  made.  During  the  recess  of  Congress 
the  offices  in  the  Senate  and  Uonse  were  closed,  the  wires  disconm^ted, 
and  the  instruments  cared  for. 

The  wires  fif  the  lino  were  broken  down  by  the  blizzard  in  February; 
they  were  replaced  and  put  in  order  as  ^oon  as  possible. 

This  only  accentuates  the  necessity  for  replacing  the  poles  with  a 
system  of  underground  cables,  whicli  is  so  apparent  that  argument  in 
its  favor  18  unnecessary. 

Kstimates  have  been  carefully  prepared  and  submitted  in  prcviotis 
years.  The  cost  of  the  underground  system  will  be  |>2o,(KM>,  and  the 
matter  is  presented  for  such  action  as  Congress  may  deem  besU 

OLD  BBOOBDB  OP  THB  OITT  OF  WASHniOTOII. 

On  January  27,  1808,  the  TTnited  States  Senate  passed  a  resolution 
directing  the  Secretary  of  War  to  transmit  to  the  Senate  at  as  early  a 
date  as  possible  the  numbers  and  locations  of  all  lots  in  the  District 
of  Columbia  the  title  to  which  the  records  in  the  office  of  the  Oommis- 
sionerof  Pnb1i(  Buildings  and  Grounds  show  to  be  in  the  (Tuited  States; 
also  re]>ort  of  all  lots  in  tlie  District  of  C'>biT!ihi;i  sold  <>rdo?inted  by 
the  United  States,  the  nnnihcrs  of  the  S(|uares  in  wiucii  such  lots  are 
located,  the  date  of  sale,  the  names  of  purchasers,  and  the  amouuts 
received. 

A  copy  of  the  resolution  was  referred  to  this  office  on  January  28 
from  the  oflftce  of  the  Chief  of  Erifrincers,  witlt  niiuest  for  early  report, 
and  on  May  21,  18f>8,  there  was  «eiit  to  tlie  Cliiel Of  En<::ineers,  in  par- 
tial compliance  with  the  requirements  of  the  resolution,  the  following: 

(1)  List  of  lots  in  the  city  of  Washington,  D.  C,  the  title  to  which 
the  reconls  of  this  olTice  show  to  be  in  the  United  States,  there  being 
no  record  of  the  sale  of  said  lots;  and 

(li)  List  of  lots  in  the  city  of  Washin^'ton.  D.  0.,  which  are  shown  by 
the  records  of  this  ollice  to  liave  been  doaaied  by  the  United  States. 

On  December  22, 1898,  there  was  sent  to  the  Chief  of  Engineers  in 
further  comi)liance  with  the  resolution  a  jKirtial  list  of  all  lots  in  the 
District  of  (Columbia  sold  by  the  Tinted  States,  compiled  from  old 
records  in  the  Ofln-e  of  Public  liuildings  and  (Grounds,"  and  coverincr 
squares  numbered  ti urn  L  to  245,  consecutively.  There  are  in  all  about 
1,200  squares  to  be  reported  on,  and  it  is  anticipated  that  before  the 
assembling  of  Congress  in  December,  1800,  a  further  report  will  be 
ready  for  sabmissiony  covering  more  than  iOO  additional  squares. 
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The  M'X  of  OongroBS  approved  March  3,  1809,  provided : 

8kc. 2.  That  the  Secretary  of  War  be,  and  lie  is  hori'l>y,  aathori/fMl  ami  directed 
toourrect  thi*  rmoDlit  of  tho  War  Depurtincut  iu  rtj^ptjet  of  auy  of  the  iots  uientiuued 
In  Henftte  DociiiiKMit  \uml»ered  Two  hundred  and  Hnventj-Mven,  Fifty-tifth  Con- 
grvtn,  HecoDd  ftesHion  (Immu);  :i  li'tt<>r  from  the  S»»crot;iry  of  W^ar  truiisrriittin'j:,  in 
comprianee  with  the  .r«Holutiuu  of  the  Sriiate  of  Juiiimry  tWiUity-Htn  uiith,  ei^hleeu 
htindred  and  ninety  ei;;ht.  a  letter  from  the  Chief  of  Kn^^ineent,  together  with  liHt 
of  lots  iu  the  city  of  Wu8hingtou,  i>i8trict  of  Coluuibta,  the  title  to  which  the  records 
of  his  office  nbow  to  be  in  the  United  8f  atee,  and  list  of  lots  in  the  city  of  Wsabln^^- 
ton.  r)istri«  t  of  Colnmhia,  \vhicli  ai«<  hIiovvii  liy  the  records  of  his  ofii«  e  to  have  been 
donated  by  the  Unitetl  i^tateii),  upon  the  tiling  hy  ma  actaal  oocapaut  of  auy  of  the 
lots  mentioned  in  said  docamntit  sitfllelent  proof  that  tb*  said  aeonpaat  or  tbe  party 
Tindi  r  whnm  ho  rlrnins  has  been  in  ,t  'in:t1  iin  ^  .ssion  nf  tV.i  -^aid  lot  or  Iot«  lor  an 
uninterrupted  period  uf  twenty  yearr*,  tto  that  t^id  reeordb  ehaii  ahow  the  title  to 
«ald  lots  to  be  la  tbe  said  ooooiNUit. 

Between  the  date  of  that  act  and  Jane  30,  1899,  the  reqaired  proof 

has  been  fiiriiislied  by  the  occupant,  and  the  records  corrected  in  the 
case  of  only  one  of  t!u'  lots  so  far  as  fliis  wWirf^  is  informed,  the  title  to 
which  was  shown  by  the  record  to  be  ia  the  United  states. 

BXTBN8IOMS  OF  BITILDINOS  BBYOVD  THB  BT7ILDIHQ  USES  IN  TBE 

OITT  OF  WASBINOTON. 

The  act  of  Congress  approved  March  3, 1801  (vol.  26,  Stat.  L.,  p.  868), 
provideft  that  no  pennits  shall  hereafter  be  granted  for  the  extension 
of  bnildings  beyond  the  building  line  except  with  the  eonenrrent 

approval  ot  tlu^  Secretary  of  War. 

This  oMice,  by  direction  of  the  Secretary  of  War,  is  cliarj^iMi  with 
investigation  and  report  on  these  cases.  Daring  the  tisral  year  ending 
Jane  30,  1899,  454  applications  have  been  referred  from  the  War 
Department  to,  and  reported  npon  by  this  offioe. 

BB8EBVATIONS,  WITIcn  ARE  THE  TROPERTY  OF  THE  ITNITED  SIAI£S| 
OCOUFIEJD,  IT  IS  BELIEVED,  IN  YIOLATIOJS  OF  L^W. 

[See  »9  te  Asmial  Sflfwrt  for  I8N.] 

The  following  reservations,  claimed  as  the  property  of  the  United 
States,  are  now  occupied,  it  is  believed,  without  authority  of  law: 

Kescrvations  Nos.  113, 127,  and  197,  by  the  Baltimore  and  Potomao 
BaiIroa<l  Company. 

Beservation  No.  226,  by  the  Baltimore  and  Ohio  Bailroad  Company. 
This  -reservation  has  been  ocenpied  since  1884  by  a  large  derrick  and 
used  as  a  yard.  No  record  of  proper  authority  therefor  can  be  fonnd. 
The  matter  has  time  and  ac^ain  been  rr'port«^d  in  tho  ainmnl  r(»i>orfs  of 
my  iiredecessor,  and  has  also  been  reported  to  the  law  (»ilieeis  ot  the 
Government.  The  meujbers  of  the  Xortheast  Washin^^tou  Citizens' 
Association  have  lately  made  a  renewed  effort  to  have  this  reservation 
restored  to  the  United  States  and  improved  for  the  beautiiying  of  that 
part  of  the  city. 

Keservittion  No.  125,  by  the  Central  Union  Mission,  as  a  place  of 
worship. 

Beservation  Fo.  186,  by  the  Bethany  Ohapel  of  the  Kew  Tork  Avenae 
Presbyterian  oongregation. 

Reservation  No.  249  is  occupied  as  a  lumber  yard  by  a  party  who 
claims  to  rent  it  from  a  gentleman  in  I'ort  Deposit,  Md. 

Beservations  Nos.  137, 138,141,  iri2,  l(i4,  and  109  have  been  inclosed 
with  iron  or  wire  fonces  and  partially  improved  by  the  owners  of  acUa- 
cent  property. 
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The  following  also  are  improved  and  utilized  by  adjacent  property 
owuers:  Nob.  05^  07, 143, 161, 162, 167, 168, 175, 208,  and  284. 

8TATU£S. 

There  are  17  statues  iu  the  uational  public  grounds  under  chari^e  of 
this  office,  as  follows : 

Dagnerre,  Adniirul  Du  Pont,  Admiral  Farra^t,  President  G;ii  field, 
General  (ireeiie,  Dr.  (iross,      ihmhI  Hancock,  Professor  Henry.  !'  <'si- 
dent  Jiicksdn,  Lafayette,  Piesideut  Lincoln  (2),  General  McPiierison, 
General  iiawlius,  General  Scott,  General  i  honias,  Washington. 
The  staius  on  the  bronze  work  of  all  the  statues  in  the  parks  and 
9ffi^j^    the  worst  stains  on  their  stone  {tedostals  were  cleaned  ofl',  and  broken 
^    joints  in  thr  stonework  of  the  pedestals  repaired  with  Fortland  eemeut 
f^^i     where  re(jniie«l. 

'  All  of  tliese  statues  are  iu  good  condition,  but  there  should  be  a 
small  annnal  ai>ja  opriation  of  $150  for  eleaoiog  them  and  pointing  ap 
the  pedestals. 

* 

8TATU1B  OF  GENERAL  BHBBHAIT. 

The  flite  is  m  the  northeast  corner  of  the  President's  park,  south  of 
the  Treasiuy.  The  site  was  cleared  ot  the  IniiUlings  (»n  it,  the  founda- 
tion built,  and  the  main  pedestal  completed.  The  terrace,  buttresses, 
and  steps  belonging  to  the  completed  pedestal  will  be  begun  at  onee. 

The  site  was  formerly  a  hole  which  had  be^  filled  with  dunipinsrs, 
eonse(inently  a  suitable  natural  foundation  was  not  to  be  had,  as  rlie 
bottom  of  tite  old  dumping  _'!<>iiiid  was  marshy,  like  so  much  of  the 
southern  side  of  Pennsylvania  avenue. 

Hence  the  sculptor,  who  is  the  contractor  with  the  Government  for 
the  entire  work,  was  put  to  considerable  unexpected  eicpense.  He  was 
required  to  drive  piles  for  his  foundation,  cover  them  with  a  grillage, 
and  then  build  up  with  sand  inside  concrete  walls  to  the  level  where  he 
had  hox)ed  to  lind  a  suitable  natural  foundaiiou.  The  details  ot  this 
sabfonndatiou  are  shown  on  the  aceompanyiug  drawing. 

STATUE  OP  GBNEEAI.  LOGAN. 


i  The  pedestal  was  completed  in  April,  1898.  The  time  for  <3ie  com- 

i  pletion  and  placing'  of  the  e(]uestrian  statue  was  extended  by  proper 

I  authority  to  I  )e.  enilier  4,  181)y. 

'  The  pedestsd  proper  is  of  bronze,  and  in  June  it  was  tbund  uecessaj:^ 

I  to  mi  and  calk  the  joints. 

BTATUE  OF  DANIEL  UTEBSTBE.  - 

An  item  in  the  sundry  civil  a<  t  for  the  tiscal  year  ending  Jnne  30, 
^  1891),  approved  July  1,  1898,  provides  lor  the  erection  oi  a  statue  of 
Daniel  Webster,  which  is  to  be  presented  to  the  city  of  Washington  by 
a  prominent  citizen,  upon  a  site  to  be  selected  by  the  Joint  Committee 
on  the  Library,  and  appropriates  $4,000  for  the  pedestal  lor  the  statne. 

Uu  January  24,  1809,  this  oHice  was  notihed  by  the  coniinittee  that 
reservation  02,  at  the  inlcrsectiuu  of  Massachusetts  and  Khode  Island 
a\  ennes  and  N  street,  between  Sixteenth  and  Seventeenth  streets  NW.^ 
had  been  selected  as  the  site  for  the  statne. 

h)  March  the  sculptor  cointneiK-cfl  the  excavation  for  the  fonndation 
of  the  pedestal.  In  April  and  iU^y  the  pedestal  was  ereetedi  and  on 
mHQ  9d  241 
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May  13  the  ^ron/o  statue  (veiled)  was  placed  in  poRition.  The  di^fivr 
tli6  ttiiveiliiig  AUii  picseutatioQ  of  the  statue  has  uot  jet  been  8et» 


On  January  21,  1890,  reservation  188,  at  the  intersection  of  Indiana 
avenue,  Third,  juid  D  streets  NW.,  was,  under  the  autbority  contained 
in  the  joint  resolution  (Public  ^o.  17)  of  Oougress,  approved  April  U, 
1898,  designated  as  the  site  for  a  statue  of  Gen.  Albert  PikOf  to  be 
presented  to  the  people  of  the  United  Statee  by  the  MaAonie  fraternity. 

During  the  month  of  June  the  sculptor  of  the  statao  oooeod  the 
excavation  for  the  foundation  of  the  pedestal  to  be  made. 

MONUl^IENT  AND  WHABF  AT  WAKEFISLD,  YA.,  THE  BIBTHPLAOB  07 

WASHlNOTOir. 

work  lias  been  done  during  the  year  beyond  the  asaal  care 
eiileiHltni  by  tlie  l  iiited  States  watchman  in  charge. 

The  wharf  was  damaged  by  high  tide  and  wind  on  Tuesday,  October 
18, 1898.  The  timbers  were  carried  off  flt>m  two  spans.  Nos.  8  and  9, 
oonnting  from  the  inner  side  of  the  pierhead.  Span  J^o.  7  was  left 
suspended  on  one  broken  pile  and  in  danger  of  beinpr  carnVd  away  by 
the  next  higli  wind  or  tide.  It  was  re[)(»rted  that  the  timbers  which 
were  can  ie«l  away  were  scattered  along  the  shore  for  3  miles  in  each 
direetion.  The  timbers  are  those  from  under  which  the  iron  screw  piles, 
12  in  number,  were  broken  by  ice  in  February,  1897,  of  which  reports 
witb  f'stiiiuit<'s  ot  cost  of  repairs  were  submitted  by  this  oflHee  to  the 
Chief  of  Engineers  February  20  and  25,  181)7.  There  are  no  imids 
available  for  repairing  the  wharl',  and  nothing  can  be  done  uuLii  an 
appropriation  is  provided  Ibr  the  purpose  by  Congress. 

In  June,  1899,  a  gentleman  redding  at  Wakefield  was  granted  a 
revocable  license  by  tho  War  Department  to  repair  the  ^vharf  with 
a  teni|Hirary  Hooriiig  on  spruce-pine  piles  at  his  own  expense  and 
without  1  ost  to  the  United  States.  At  the  same  time  a  license  for 
repairing  the  wharf,  which  had  been  granted  in  April,  1897,  to  another 
party,  was  revoked^  he  not  having  availed  himself  of  the  privilege 
granted. 

TELEQBAFH  AND  TELEPHONB  GONNB0TION8  BETWEEN  THE  EXEGC- 
TIVB  MANSION  AND  BXBOUTIVB  DHPABTMBNTB. 

This  work,  whieh  was  commenced  in  April,  1898,  under  an  allotment 
of  |57,(K)0  made  this  oftice  April  9,  18'JS,  from  t!ip  ;ip])ropriation  for 
"National  Defense,"  act  of  March  9,  1898,  and  which  was  nearly  com- 
pleted by  the  close  of  the  Uscal  year  ending  June  30, 1898,  was  entirely 
finished  in  Jnly  and  Angost,  1898,  by  placing  the  tataphone  instruments 
in  the  offii  es  of  the  SecTetary  of  the  Treasury,  Attorney -General,  Secre 
tary  of  tl)e  Interior,  Postniaster-Gf^nerHl,  and  f^erretaryof  Agriculture 
and  connecting  them:  and  by  comi)loLiug  the  t^^'liji^raph  eonnectious  by 
running  two  wires  to  make  a  metallic  circuit  of  Ike  existing  lines. 


sTATtna  OF  aEN.  axabbt  pm. 


Amomit  available  July  1|  1898  

Auioant  expended  .......•«  

Una^MidMl  balaiioe  mtanied  lo  Treaeary . . ., 
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maXSI)  6TATEB  WHABF  PBOPEBTT,  WASHINGTON,  D.  a 

By  the  act  of  OoDgrese  approved  March  3, 1899,  entitlfd  **An  act 
relative  to  the  control  of  wharf  pro])('rty  niid  certain  public  spaces  in 
the  District  of  Colanibia,"  the  following  dencribed  property  is  placed 
under  the  immediate  jurisdiction  and  control  of  the  Chief  of  Kugiui  ers 
of  the  United  States:  <^Tbe  baDks  of  the  Potomac  Biver  from  the 
north  line  of  the  Arsenal  giomids  toihe-sonthern  eiirb  line  of  J?  street 

■outh;"    •    •  • 

r>y  letter  of  March  11,  1899,  froin  tbe  Office  of  the  Oiief  of  Enp- 
neers  1  was  directed,  as  reprcAeutaUve  of  the  Chief  of  Eiigiiieers,  to 
assume  control  of  the  said  wharf  line  and  to  prepare  and  submit  to  his 
office^  nnder  the  ptoyidonsof  section  2  of  the  act,  such  roles  and  regu- 
lations })s  I  may  deem  necessary  tat  the  government  and  proper  care  of 
the  property  mentioned. 

On  May  12  a  report  was  sabmitted  by  thin  otlice  to  the  Chief  of  Engi- 
neers upon  that  portion  of  this  wharf  property  which  is  onder  its  con- 
Igol  and  which  lies  bet  ween  "the  north  line  of  the  Arsenal  groundsaud 
the  southern  curb  line  of  N  street  south*'' 

This  report  was  as  follows: 

Referring  to  letter  from  the  Department  dated  Mweh  11,  directing  me  to  Msnme 
oontrol  of  a  certaiu  part  of  the  wharf  line  of  the  Potomae  taTeraiiid  to  prepiire  mlee 
mad  reKtilatii  fi^  fur  the  goverument  and  proper  mm  of  the  property  monttooed,  I 
have  the  honor  to  report  as  follows: 

1.  A  map  was  obtained  ebowing  the  preeeot  sitaatfon  of  irhairee  alonir  the  line 
QU(Ii-r  (  nu^i('(  rnriiiTi,  iinl  an  (  Tult'iivor  madetoflod  out  the  nr  r'uj):intH  and  clairnanta. 

2.  The  wtiari  hue  was  inspected  in  company  with  the  harbur  master,  and  it  waa 
found  that  one  lar^e  wharf  had  been  abandoned  by  its  ocoapiers;  several  squatters 
bad  small  wlKirv(  r,  howe  boate,  eto.;  afbw  parties  had  wbarrea  and  bnildinga and 
were  regularly  in  poMseHsion. 

The  deciBion  of  the  Supreme  Court  pnbliahod  Maj  1,  1899,  in  the  Potomac  flate 
eaffl  pfetftliliFihed  rlearly  the  riprhtsof  the  United  Statoa  to  the  wharf  line  in  iinestion, 
but  iutiuiated  that  present  occu^iierH  might  have  reasonable  elaimsfor  rein)bur»emen^ 
which  claims  would  be  settled  in  the  supreme  court  of  the  District. 

The  next  step  was  to  set  a  list  of  occupiers  of  the  wharf  line  in  question  and  aend 
tiiem  each  a  letter,  of  wnicb  the  following  is  a  copy,  dated  May  12,  1899: 

"You  are  hereby  informed  that  (1)  in  view  of  rbe  decision  rendered  on  the  Ist 
instant  by  the  Supreme  Court  of  the  United  States;  (2;  in  pursuance  of  authority 
granted  by  at^  of  Confrees  approved  March  3,  1899,  entitled  <  An  aet  lelatlTe  to  the 
control  of  wharf  property;'  (8)  in  ]ni  r^uance  of  letter  IVotu  the  Chief  of  Eiif^iiucrB 
dated  March  11,  1889,  placing  this  oihce  in  charM  of  the  wharf  property  of  the 
United  States  reaching  from  the  north  line  of  ine  Arsenal  groonda  to  tiie  aontli 
line  of  N  Btreet,  the  undersigned  has  assumed  charge  of  the  wharf  property  above 
indicated  and  must  take  possession  thereof  for  the  United  Statca. 

YoQ  an  tliecefore  reqneated  to  remove  from  snob  part  of  said  wharf  property  ae 
may  now  be  occupied  by  you  all  property  of  any  oeaeription  wbataoeTor  whioh 
belongs  to  yon  and  which  yon  may  desire  to  remove. 

"A  period  of  sixty  davs  from  the  Istday  of  May  is  allowed  for  this  pnrpose,  it 
being  the  intention  of  thia  ofiioe  to  take  possesion  of  aaid  property  for  the  oae  of 
the  United  Stotea  niMm  the  lat  day  of  July,  1899." 

Tho  n«  xt  step  will  be  to  apply  to  the  legfal  authorities  to  eject  Ruch  occ  upants  as 
have  not  movea  away  by  the  1st  of  July.  This  is  as  fur,  apparently,  as  1  cau  go 
nntU  I  ItaTe  obtained  aetnal  poHseeaion  of  tbe  wharf  line. 

The  matter  of  rules  and  regulations  is  one  which  will  require  carrfnl  i n  i  Icra 
tion.    It  is  impossilde  at  present  to  submit  a  draft  of  them,  but  thin  will  be  <l4»ne  at 
aa  earl^  a  date  a^  poHsible  after  I  hare  informed  mvself  of  th<-  circumstances  and 
oouditiouH  which  will  afteet  the  ooonpatlon  of  this  wharf  line  by  the  General 
QoTeniment. 

Yery  reepeetflillyf  yenr  obedient  lervaal^ 

Thbo.  a.  Bingham, 
Col<Htelt  United  States  Army,  Major,  Corp$  of  Engineert. 

On  May  15  temporary,  revorable  pi^rroission  wa?*  €^\vm  the  depot 
qaarlenuiMter  ol'  Uu&  citj  ior  a  bertii  lior  a  aioaU  steajuer  belonging  to 
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the  Quartermaster's  Department  at  the  river  bank  soatb  of  the  soath 
line  of  ^  street  iSW. 

A  drawing  is  submitted  herewith  showing  the  United  States  wharf 
from  liT  street  aonth  to  the  Arsenal  as  it  now  is. 

For  the  proper  care  nf  this  wharf  tliore  are  needed  at  once  a  day 
waU'hman  and  a  night  wait  Innan  who  will  always  in  lutnre  be  needed 
to  care  for  Ciuvernmen  t  property  here.  It  is  uet  essary  to  prevent  squat- 
ters, to  preserve  such  buildings  as  are  now  or  will  in  future  be  there, 
to  keep  away  house  b4Nit8y  loifiDrs,  aud  the  idle  class  who  invariably 
ban  lit  a  river  front. 

This  wliart  is  now  in  a  very  utiHi^iitly  and  dirty  condition,  wvered 
with  tumbled  down  buildings,  old  utsele^^s  piles  and  ])ieces  of  wharf, 
house  boats,  squatters,  ete.  It  should  be  at  onoe  eleared  off  and  cleaned 
up — old  piles  and  useless  and  rotten  buildings  and  oabinstoni  dowii»> 
aud  \>v  pntin  a  condition  for  future  iinprov«'nieiits. 

An  ejiUnuite  of  ^5,000  is  submitted  loi-  rliis  pur|>ose. 

A  drawing  is  also  submitted  herewith  intended  as  a  preliminary 
'Study  of  the  adaptation  of  this  wharf  to  Government  uses. 

It  contemplates,  as  will  be  seen,  seiiarate  docks  and  slips  for  tiie 
use  of  the  various  depsn  tineiits  of  the  Oovernment  with  one  coal 
wharf  ele\  utor  for  liie  ii»e  of  all,  where  coal  cau  be  stored  aud  delivered 
to  United  States  vessels  by  chute. 

There  are  two  metliods  of  building  these  wharves: 

One  by  driving  pilen  CKf  Iron  or  steel,  hollow  or  solid,  connecting 
fhem  by  I-beams  and  braces  aud  placing  a  plank  flooring:  over  all. 

Second,  by  building  walls  of  stone,  either  with  or  without  cement^ 
and  liUing  in  with  stone  and  earth,  making  each  what  i  a  solid  emiiank- 
ment^  This  method  might  also  require  a  pile  foundation  under  water. 

The  plan  submitted  eontemplates,  as  will  be  seen,  an  easy  and 
cheap  but  very  efl'ectivo  adornment  of  the  street  end  of  this  wharf 
with  tor^  Hower  beds,  trees,  aud  fuuu  turns* 

BMfM4llt. 

On«  9tff  wmtolraiBii   1720 

Out!  iiij^lit  wntrhmaTi   T-^'i' 

For  cleuuiug  up,  cleariue  »w»y,  removing  old  buildiugs,  piles,  etc. ....  ....     5, 000 

Wbsrf  of  solid  steel  piieA  7  ioobes  in  ^metor,  with  steel  brmoea  and  Z- 
beaniR  nnr!  plank  flooring,  at  fS  per  foot,  eaob  wharf  say  t36>000, 

for  Bev'tiu  wLitrvea  245,000 

Wharf  of  Btune  end  earth  at  $160  pet  nmniiig  foot  of  perimeter,  eaeh  whiirf 
••7  $76,000,  for eeven  whwree  „  ...  626^000 

BTTlfMABY  OF  WOBK  DONE  DUBINO  THB  YEAB. 

For  convenience  of  reference  a  brief  summary  of  the  more  importuit 
items  of  work  accomplished  dining  the  year  is  uh  en  as  follows : 

Eieeutive  Mansion, — The  entile  exterior  repainted.  A  new  police 
call  service  installed.  The  automatic  telephone  exchange  system,  plac- 
in  fir  the  mansion  In  direet  private  eommnnication  witli  Cabinet  officers, 
commenc  ed  in  April,  1808,  completed.  New  drapery  curtains  placed 
at  the  windows  of  the  East  I*ooni,  and  t)n^  furniture  in  tlic  npartment, 
consisting  of  20  pieces,  repaired,  renpholMered,  and  recover  ed.  One  of 
the  bed  chambers  repapered  and  repainted.  Au  entirely  new  system 
of  nndergrouud  mains  of  all  kinds — sewer,  water,  gas,  and  eleotrio— 
placed  in  a  eouorete  tunnel,  eonstraeted.  An  additional  gieenbonse 
constriutcd. 

WashingUm  ifttmammt.— Improvemeutti  made  in  the  expansion 
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arrangemente  on  the  main  steam  pipe.  Permanent  teleplione  connec- 
tion  of  the  top  of  the  monument  with  the  engine  room*  boiler  honse, 
and  elevator  made.   Iron  framework  stiffeDed  from  base  to  860-foot 

levfl. 

Fublic  grounds. — An  additional  greenhouse  and  a  pit  addition  to  the 
pro])agating  bouse  constructed  in  the  nursery  grounds,  and  72())000 
bedding  plants  propagated  for  planting  ont  in  the  public  parka.  An 
aa])halt  pavement,  with  vitrified  block  gutters,  covering  an  area  of 
r»/'or)  square  yards,  constructed  upon  the  roadwoy  oaat  and  south  ol 
the  State,  War  and  Navy  Depai  tinent  building.  Anplialt  pavements 
in  the  parks  extended  by  J,r>34  square  yaids  of  roadway  and  l^l^o 
aqnaie  yards  of  Ibotwalk ;  4,020  square  yards  of  asphalt  roadway  and 
820  square  yards  of  aHphalt  footwalk  repaired  and  fesorfaoed.  Bight 
electric  lights  installed  in  tlie  Kxcftii  ivp  ^T;^^Rio!1  frrmiTids  and  12  in 
Monument  Park.  Ei^lity-six  ie\jt  l  obble  btoiie  ^uttei  h  constructed 
and  1,237  feet  of  drainpipe  laid.  Granite  blocks,  with  the  letters 
*«17.  S."  cnt  in  their  npper  enrfiiees,  placed  in  the  ground  at  the  comers 
of  18of  the  small  triangular  reservations.  One  hundred  and  fifty-two 
yonnfr  trees  and  759  shrubs  ])lanted.  Three  hundred  sections  of  high 
iron  fence,  2,422  iron  posts  and  cliaiu8,  and  214  iron  posts  and  bars  in 
fences  inclosing  reservations,  216  lamp-posts  and  lamps,  and  18  fiower 
vases  painted.  Twelve  hundred  and  sixty  three  feet  of  additional 
water  piiie  laid.  Four  hundred  and  fifty- four  applications  for  permits 
for  prqjetttions  beyond  the  building  line  investigated  and  refortod 
upon.  The  granite  pedestal  for  the  equestrian  statue  of  General  ish^- 
mail  cuiibtructed. 

m  FSBSSnVG  IOBBDB  of  this  D1BPAST1IEII9, 

For  the  ensuing  year  are  two,  a  large  brick  storehouse  and  more  park 

watchmen. 

The  only  storehouse  now  available  is  a  tumble-down  *<sback,^  long 
used  for  cement  during  the  construction  of  the  State,  War,  and  Navy 
building.  We  liave  struggled  along  for  yearn  with  this  building:,  wliicli 
is  now  a  sieve  against  rain  and  sure  to  fall  down  under  the  wind  one  of 
these  {lays,  inspection  only  is  needed  to  show  the  urgent  necessity  for 
a  storehouse  at  the  earliest  possible  date.  It  should  be  of  briok  an^l 
about  100  feet  by  40.  It  can  be  built  for  $6,r»oo.  We  have  absolutely 
no  place  of  slielter  for  records,  models,  valuable  tools,  sncli  as  road 
roller,  road  scrapers,  lawn  mowers,  hose,  Ktakes.  shovels,  and  lioes;  nor 
for  walerwork  and  plumber's  supplies,  water  pipe  and  fittings,  tools, 
lathe,  drills,  etc. ;  nor  for  gardener's  supplies,  flowerpots,  flower  baskets, 
wire  frames,  twine,  stakes;  nor  for  carpenters'  tools,  and  lathe,  etc 

Also,  there  being  no  storerooms  at  the  Executive  Mansion,  such  a 
storehouse  as  is  asked  Ibr  would  almost  be  paid  for  by  the  money  now 
expended!  to  pay  for  storage  of  carpets,  awnings,  furniture,  cloak  and 
hat  boxes,  band  stand,  chairs,  music  stands,  etc. 

The  second  great  need  is  for  more  park  watchmen.  There  are  now 
23  on  the  force,  18  day  and  5  night  watehmen,  and  the  area  to  bo 
guarded  is  401  acres. 

With  the  increase  of  the  city  population  and  the  growing  numbers  of 
excursionists  and  other  travelers,  it  is  impossible  to  do  the  work 
required.  Some  idea  of  the  travel  to  Washington  is  given  by  the  fact 
that  on  an  average  12,000  peop1«'  visit  the  top  of  the  Washington  Mon- 
uinnnt  every  month.  These  are  ninefy  Mine  one  linndredths  strangers. 
MoreoveTi  our  poverty  compels  us  to  use  the  park  watchmen  parUally 
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as  laborers  to  olean  ap  tnwh,  so  that  it  Is  not  possible  to  get  fall  wateh- 

iuan'8  duty. 

Again  a  largo  amoaut  of  the  damage  done  in  impioved  parks  could 
be  prevented  by  having  additional  watchniMi. 

The  one  day  watchman  now  allowed  for  the  White  Lot"  or  Presi- 
dent's Park  is  quite  unable  to  oopt*  with  "  Rrnrchiiij:: ''bicyclers,  f;ist 
drivers,  and  tretipaaaers  on  the  grass  and  shrubbery,  and  patrol  63  acres 
of  ground. 

At  night  this  large  area  with  thiokets  of  ahrabs  to  abaoiiitely  deHense- 

less,  as  there  is  no  night  watchman.  After  dark  no  deoent  woman,  or 

couple  of  t)MMii,  (iMre  go  through  these  gronnds,  and  if  hns  on  several 
o<'ca8ioii8  proved  dangerous  for  men.  Kobberien  an  d  ot  her  cnmoa  occur 
here  every  now  and  then,  and  this  within  l,ouo  yards  of  the  Executive 
Mansion,  It  is  a  reproach  that  this  part  of  the  National  Gapital  ahonld 
be  the  haunt  of  the  criminal  classes  of  1;|ieoity,  especially  in  spring  and 
snnnner  wImmi  the  park8  slunilf!  be  safest. 

In  summer,  owinjj  to  the  crowds  whicli  frequent  the  bathing  beach 
on  the  Monument  grounds,  a  day  watchman  is  urgently  needed  in  that 
park.  There  is  praetically  now  no  watehman  fat  thto  large  area  of  78 
acres  in  the  daytime,  beeanse  the  watchmen  at  the  Monument  are  kept 
busy  there  nil  the  time  looking  after  visitors. 

Still  more  ia  a  night  watchman  needed  h*  ro,  where  there  18  none  tiow. 
A  good  deal  of  travel  passes  through  this  piirk  and  its  thickets  are  as 
daniferona  and  onproteoted  as  President's  Fark.  Moreover,  this  park 
contains  the  propagating  gardens  und  nnrserj,  where  there  ia  a  great 
deal  ot  valuable  property,  ninch  of  it  intlammable. 

Henry  and  Seuton  p:\rks  cover  about  .'U  acres  and  are  more  fre- 
quented than  other  parks  by  a  lawless  element,  in  the  daytime  two 
watchmen  are  necessary  and  are  now  provided  by  law,  but  only  one 
night  watchman  is  now  allowed.  There  is  great  need  of  another  night 
wati^hman  here.  It  is  too  large  and  dangerona  a  patrol  for  one  man  at 
night. 

For  similar  reasons  Garfield  Park,  covering  24  acres,  serionsly  needs 
a  second  night  watchman. 

I  can  not  express  too  strongly  the  nrgent  need  of  an  inspeotor  of 
park  watchmen.  There  is  no  one  no^  to  patrol  the  city,  see  that  the 
park  watelimen  keep  up  to  their  duty,  decide  questions  of  duty  for  them, 
hear  and  settle  minor  complaints,  appear  in  court  as  witness  for  trials 
without  leaving  the  parks  unguarded  (as  now  has  to  be  done),  report 
daiiy  to  the  officer  in  charge  on  discipline  of  the  force  and  the  perform- 
ance of  guard  duty,  etc.  The  need  of  such  a  sergeant  of  park  police  to 
imperative  and  provision  therefor  is  respectfully  nrped. 

To  sum  up  the  matter  of  park  watchmen,  I  respectfully  urge  upon 
the  attenLiuu  of  Congress  the  imperative  necesHity  for  the  following 
additional  park  watchmen  fix  the  preservation  of  j^nblic  property  and 
public  good  order  and  decency,  all  of  which  are  indnded  in  my  eeti- 
mates: 

1  Borgeant  of  pnrl:  Trntrhmf^n  fSOO 

1  seooud  day  watchman  Fresident  8  Park  (grounds  soutli  of  Kxecutive  Man- 
don)    720 

1  night  WfttcliniaTi  President'B  Park  (grounds  soutli  of  Kxecutive  Mausion)  . ..  720 

1  day  watchiuuu  Muuuiiient  Park   720 

1  nighl  watchman  Monument  Park  720 

1  second  nif^ht  wateliman  Henry  and  Scaton  pnrks   730 

1  second  night  watchman  Qartield  Park   720 

Xotel  
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Salaries  of  employeos^  public  btiildiugs  and  groniHlH,  etc. : 
1  MaisWuit  engineer  in  office  of  pubUo  buildings  and 

groaodt*   $2,000.00 

1  office  clerk   1,  SdO.  (X) 

1  office  clerk   1, 600. 00 

1  messenger   840. 00 

1  landscape  gardener   2,000.00 

1  surveyor  and  dral'tsmau   1, 500. 00 

Overseers,  draftstnen,  eopyltts,  foremen,  gardeners,  me- 
chanics, and  l  iborera   35, 000.  ()0 

1  serj^eaut  of  park  watchmen   90U  00 

1  (la  v  watchman  in  Lafayette  Park  .......................  6<><).  00 

1  day  watchman  in  Franklin  Park   66(>.  00 

2  day  watchmen  in  Smitbsonian  KTouuds.  at  4:660  each  ....  1,  :V20. 00 
2  night  watcbnien  in  .SmithHunian  gronmiB,  ni$TOOeaeh  ..  1,  I  !<)  no 

1  day  watohmau  in  Judiciary  Park   Wd.  00 

1  nigbt  watdiman  in  .Indietary  Park   720. 00 

1  day  watchman  at  Mncoli)  I^ark  aada^aeentreservatioiia.  nr.o.  oo 

1  day  watchman  at  Iowa  Circle   660. 00 

1  day  watohman  at  Thomas  Circle  and  neighboring  reeer-  ' 

vations   000. 00 

1  day  watchman  at  \Vuhhiti<^tou  Circle  and  neighboring 

reservations   600.00 

1  day  watchman  at  Dnpont  Circle  and  neighboring  roner- 

Tations   660. 00 

1  day  watchman  at  McPherson  and  Fura^^Mit  parks   OOOlOO 

1  day  watohman  at  Stanton  Park  and  neighboring  reserva- 
tions   660.00 

2  day  watohmiii  a*  Haoij  (Annory)  and  Seatoii  parks,  at 

$660  each   1,320.00 

9  nlfrltt  watebmen  at  Henry  (Armory )  and  fleaton  parks,  at 

.f720eaeh   1,440.00 

1  day  watchman  at  Mount  Vernon  Park  and  adjacent  reser- 
-vations   600. 00 

2  day  watchmen  at  grounds  a«Mith  of  Exaentivalfaaaloii,  at 
$720eiich   1,110.00 

1  night  watchman  at  gronnda  south  of  Exeentlva  Mansion .  00 

1  watchman  for  greeiiiionflea  and  nursery   6(>o.  00 

1  day  watchman  at  Monument  Park   720.00 

1  ni^ht  wntchmnii  at  Moninneiit  Park  7'JO.  00 

1  day  watchman  at  Garfield  Park   600. 00 

3  night  watchmen  at  Garfield  Park,  at  $720  each   1, 440. 00 

1  watchman  for  the  care  of  the  niuunnnuit  and  dock  at 

Wakefield,  Va.,  the  birthplace  of  Washington   SOO.  00 

 $65,80a00 

OontliigaDt  eizpenMi,  pablio  Iniildinga  and  gvomida   700. 00 

Improvement  and  eare  of  pnblie  gronnda : 

Ini]>rnven)ent  and  maintenanea  of  grovuda  wHrtti  and  aontk 

ot  Executive  Mansion   S,000. 00 

Ordinary  eare  of  greenhouses  and  nursery   9^  000. 00 

For  the  construction  of  an  iron  and  brick  storehouse  at  the 

nursery   6, 500. 00 

Ordinary  care  of  Lafayette  Park   1, 000. 00 

Ordinary  care  of  Franklin  Park   1, 000. 00 

Improvement  and  ordinary  care  of  Lincoln  Park   2,000.00 

Care  and  improvement  of  Monument  grounds   3,000.00 

Gontinning  improvement  of  xeaervation  No.  17  and  site  of 

old  oaBM  nortbweet  of  same   8, 000. 00 


'  Appropriated  for  for  fincal  year  ending  JoBO  30«  1800«  in  '*anndiy  oivil  appiopria* 
priatitA  aot^"  approved  Maiob  3y  1899. 
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Imiirovemont  and  care  of  public  if ronnds— Continued. 

CotiHtriirtion  an<l  repair  of  post-iiud-phain  lenceii;  repair 

of  IiikU  iron  leiicus;  construct i ii^  f^tune  coping  about  rea- 

ervatlona;  patatiug  watobmau'aioditea,  iron  fyncw,  vaaas.* 

lampa,  and  lamp-postii :  manarp  and  baallfki^r  the  nnp,m  antt 

n'movinu  huow  «iul  i*-':  jmrcliase  and  Tt  ji.iii-  <>f  Hf.ita 

and  tools;  trees,  tree  and  plant  stakes,  lain  lt*,  liniu, 

whltewaahfnjr,  and  aCoek  for  tinnery;  flowerpot-^,  twine, 

IcixlrrK      ire.  *<yi!int«.  in  ^s**,  and  lycopndinm,  i<>  1>i»  pur- 

cUastHi  l>y  loniraet  <>i  i'iiier\v!*«.  ua  tlw  SiM  rvtnry  of  \\  ar 

uiay  deterniiiin:  <-an>,  construction,  and  repair  of  fooii- 

tainn:  nl*:itiii;;  miisatireR,  rlciiiiiM^  st  it  iics,  nnd  rc^pnirin;: 

])ede6Ul»   t1'>.  850. 00 

For  improvement,  owe,  and  maintenanee  of  ▼arioae  raser- 

vations   20,(KO.OO 

For  itii|irovenioiit,  muintt  nancr,  and  care  of  Smithsonian 

;.'r<niiHl8   J.  r>00.  00 

VitT  init*rovein«nt,  oore)  and  iuaint4}uaiiceof  Judiciurj  i'ark   2,  a«H).  00 

For  laying;  aaphalt  vralks  in  various  reaervationa   2,000.00 

For  itii])r<>vciii>  nt.  l  aic.  ainl  iiiaiiitrnanoe  of  glOOnda  of  7 

I  \ociitlv<>  I)<'partiiH-iit«,  at  $4UU  uach.. ................ .  2,8UU.OO 

 Ago  00 

Care,  repairs,  fuel,  etc.,  Executive  Mansion:  ^ww, *wvw 

Fur  care,  repair,  and  refnmishing  Ezecntivo  Mnusion,  to 
l»e  expeixl'  d  hy  contract  or  otherwise,  a«  tin-  I'ti  siflcTit 

may  determine   20.000.00 

Fuel  for  Kxecutiva  Hanalon,  greenhonaea,  and  stable          3,  ooo.  (X> 

Care  and  necessary  repair  of  grecnhimsps   5, 000. 00 

Repairs  to  conservatory   2, 000. 00 

Light  in;:  the  Exeeutive  Mansion  ami  the  publfe  f^onnds:  "  ^CVOOOlflO 

ii.lv  p.ay  of  la:iiplij^!it<  r-*.  *cas  litters,  ainl  l  ilmi  ci s :  pur- 
chase, ereotiou.  and  repair  of  lamps  and  lamp  posts: 
purchase  of  matches  and  repairs  of  all  Icinds,  stovi>8.  fnel 
and  lights  for  oHiic  and  <»ili<«^  ufaMc,  for  watdi men's 
iod;;(;a,  and  for  greenhouses  at  the  nursery :  I'roridedy 
That  for  each  6-ioot  bnmer  not  eonneeted  with  a  m(>ti>r 
in  thy  ]atrip««  nn  the  ]mMic  grounds  not  more  than  $20 
Biiall  he  pai«i  par  laiun  tur  ga.s,  iucliuliu^  lighting,  clt^au- 
ing,  and  keeping  the  lamps  in  repair,  under  anv  ex])end> 
itnre  provided  for  in  this  act,  and  said  lamps  sliall  burn 
every  night  on  the  average  from  forty-live  minntes  after 
snuKPt  to  forty-live  minutes  before  snnri.se;  and  aathority 
is  hereby  given  to  snbstitnte  other  iUuminating  material 
for  the  same  or  less  priee,  and  to  nee  so  mnch  of  the  som 
hereby  a]>projiriated  asmay  ben  (  '  ssarv  fortliat  purpose.  12,600*00 

For  lighting  6  arc  electric  lights  in  Kxeciitivo  Mauftou 
gronnds  within  the  iron  fence  366  nights,  at  not  exceed- 
ing 25  cents  per  light  per  night  .'17.50 

Ligl.Mnir  public  gronnds.  District  of  Cohnubia  :  13,047.50 

i<  ur  lighting  7  arc  electric  lights  in  gronnds  south  of  the 
Executive  Hanaion  365  ni^ta,  at  ^  cents  per  light  per 
niphf   6U.00 

For  lighting  32  arc  electric  lights  in  Lafayette,  Franklin, 
.Judiciary,  and  Linooltt parka 966  otghta,  at  26  eentaper 
light  per  night  *   2, 920. 00 

For  lighting  14  are  electric  liisrhtfl  in  gronnds  south  of  the 
Kxi  riitive  >T.tnsion  and  Monument  P  irk  366  nights,  at 
not  exceeding,'  25  cents  per  light  per  night..***...** 1,277.60 

Bepaii^  to  water  pipee and  Arc  plugs:  — ^706.50 

Bepairing  and  extending  water  pipes,  puTohase  of  appar- 
atus for  cleaning  them,  pnrrlia-e  of  hose,  and  for  cb  .ui- 
injr  the  springs  and  repairing  uinl  renewing  the  pip'-^  of 
the  8ame  that  supply  tlie  Capitol,  the  Executive  Man<4ion, 
and  the  buildings  for  the  State,  War,  and  Navy  Dej»art- 

ments   2,500.00 

Telegraph  to  connect  the  Capitol  with  tbedepartuentaaiidtlia 

Government  Printing  OlHce: 
For  care  and  repair  of  existing  lines...   1,500.00 

Total   m,40&00 
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WiatM»gtm  MMumtmtf  rfiwafor,  «l«otPto  l^hU,  amd  mmMturg  mmtoM  Uirn'mriA* 

The  IbUowfng  ettimate  for  operating  the  eIev»lior,  the  eleotrio  licbte,  and  the 
■uehiiMfy  eomieeted  therewith  for  the  flscel  yeereudlngJoiieSOy  1801,  ieenbinttted: 


1  oi!Htorlian,  at  flOO  jut  mouth   fl,  2<'0.  00 

1  eieam  eugiiieer,  at  4^  per  month   iMiO.OO 

1  aaeietant  etaem  engineer,  at  160  per  month   720.00 

1  fireman,  at  $50  per  month   6(>0. 00 

1  MsiHtaut  fireman,  at  $45  per  month   640. 00 

1  conductor  of  elevator  oar,  at975  per  month   900. 00 

1  ntt4*n(lant  on  tloor,  at  !ff>()  p*»r  mouth     720.00 

1  attendant  on  top  lioor,  at  «tki  per  mouth   720.00 

3  night  and  day  watchmen,  at  $<iO  per  month   2, 100. 00 


For  fuel,  lights,  oil,  waste,  packing,  tools,  matches,  paints,  brn^^hes,  lirooiiir*, 
lanterns,  rope,  nails,  screws,  leau,  electric  lights,  heating;  apparatus,  oil 
stoves  l(»r  ator  car  and  upper  and  lower  tioors,  rf^pairs  to  engines, 
hoilen,  dyuamoe,  eleTator,  ana  repairs  of  all  kinds  oonneeied  with  the 
Monament  and  maehineiy,  and  porehaae  of  all  neoeoaarr  arttelea  for 
ke<  p  1  n  the  MoBnment*  maehiBOiy,  aloTntor,  and  eleotvie-ughi  plant  in 
good  order   3, 000. 00 

Total   11,620.00 

As  some  of  the  forogoin^^  estimates  are  liirger  than  the  amounts  hereto- 
foie  ai)propriatP(l,  it  is  deemed  advijsable  to  sabmit  the  fblluwiDg  brief 
explanation  in  reference  thereto: 

First.  The  sum  of  $6,500  is  asked  for  an  iron  and  brick  storeboase 
at  the  DQTseiy,  The  necessity  is  pressing  aad  is  explained  in  foil  in 
another  part  of  this  report. 

Second.  One  sergeant  of  pjirk  waf<^1ime?i  at  *'iOO,  and  nix  a<1ditional 
park  watchmen  at  $720  eacli,  are  asked  lor,  the  necessity  for  which  is 
explaiued  at  length  iu  preceding  pages  of  this  report  under  llie  headiug 
^'Theptesaing  needs  of  this  department*" 

Third.  One  oiBce  olerk  (of  fourth  claas)  $  1 ,800.  The  work  of  the  office 
has  increased  so  lurpfely  iu  recent  years  that  the  one  clerk  allowed  is 
nnable  to  perform  it  unaided,  and  help  has  had  to  be  borrowed,  from 
time  to  time,  from  other  sources.  This  is  a  tax  on  other  branches  of  the 
Government  and  it  seems  only  proper  that  snflScient  olerieal  force  should 
be  provided  to  properly  and  expeditioasly  perform  the  office  work  and 
kec[)  it  fi]»  tn  dnto,  which  is  now  impo.ssibIe.  During'  tlio  fiscal  year 
comrnen(-in^  duly  ! .  i  su^»,  this  otiicc  will  have  appropriatiuus  to  expend 
amounting  iu  round  numbers  to  $i85,000. 

Fourth.  I  have  asked  for  $700  for  contingent  expenses,  in  place  of  the 
#500  usually  granted.  The  increase  of  $200  is  required,  tirst,  to  pur- 
cliaf^e  a  new  typowt  iter,  of  which  tlie  office  is  preatly  in  need.  Titeoue 
now  in  use  was  pnrciiased  twelve  years  ago  and  is  now  in  bad  condition; 
and,  second,  to  pay  the  increased  amount  which  will  be  charged  for 
telephone  serviee  should  the  rate  fixed  by  the  act  of  Congress  approved 
June  30,  1898,  be  declared  by  the  courts  to  be  invalid  and  inadequate. 

Fifth.  The  sum  of  $2,S(H)  has  been  asked  for  "improvement,  care,  and 
mninfciianct'Ol  firotindsof  seven  Executive  I)ei)artnieiits."  The  leasons 
for  i  cquestiug  iliis  sum  are  given  liereiUi  under  thelieadof  i:'ropagat- 
ing  giU'deus.^ 
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Fimanoiml  tiaimiyamt  for fitcal  $4or  mtUi^  Jtm§  SO,  1S99. 


Imprt>vuiin»iit  and  rare  of  jtuldic  gruuuds,  1890........ 

Kt^paira,  fuvl.i-tc.  Kxcciitivo  ^l.tu^iion,  l8'Ji< ............ 

Lighting,  vtn.,  Kxei-iitive  ^lunsion.  etc.,  18M.....  

Kepaira  to  wat«-r  piix^H  ami  tln^  pIn^H,  189tt  

Teiecrapb  to  contii-ct  the  Capitol  with  tbedepwrtmeotM 

aod  Govornnient  Printing  Ottloe,  1890  

Contingent  «xpen»e«,  public  buildings  and  gronnda, 

im  

Salaries  of  employees,  pnblio  buildings  and  gronnds, 

UOB  

Caroaud  maiutenanoe  of  tbe  W:i^liiiii;t4aiMoniUMiit, 

\m  

Pedestal  for  statue  of  Gf  n.  .lohii  A.  Locan  a  

Equestrian  atatne  of  <ien.  William  'i'.  Slierman  a  

PurcliaMA  aud  re|)air  of  building  where  AbrallMlLtB* 

oolu  died  a  , 

LlBMln  t«bl«LOeMjr«barfK«tioiul  Parka  

llBlkililg  Cor  WwniuiwiirPriiitlug  (Mot,  rapaixa,  and 


$54,300.00 
40, 000.00 
17.SM.U0 

ItMOlM 

11,520.00 

ia,4ii».2i 

80,600.00 

827.00 
4,934.00 

l8,44Mt.f^ 


953,374.00 
38,003.36 
IS.  667. 80 


4t,17LSS 
ILM0.U 


Pledged  I  pended 

by  jbalaonstal 
oaatraot.  i«T«rtfe» 


#18,500.00 
74.001k  00 


rJ26  00 
1, into  65 
«d«.70 


•  Kot  a  flaeal  year  appropriatioB. 


Ill  coil  elusion,  I  desire  to  renew  the  expression  of  my  sincere  appre- 
ciation of  the  faithful  and  efficient  manner  in  which  Mr.  George  H. 
BrowD,  the  skillful  aud  accomplished  landscape  gardener,  aud  Mr.  E. 
F.  OdnekliD,  overseer,  have  performed  the  varioos  and  important  daties 
committed  to  their  charge.  Acknowledgment  is  also  due  Mr.  John  I. 
King,  f(neinaTi,  for  the  ability  and  energy  displayed  in  the  often  diffi- 
cult and  vitally  important  work  which  was  under  his  immediate  super- 
vision. 

I  anil  General,  very  respectfolly,  yoor  obedient  servant) 

Thbo.  a.  BmeBAM, 
OoUmelj  United  Statsi  Armjf,  MitjoTf  Oorp$  of  Bngineeft, 
Brig.  Uen.  John  M.  Wilson, 

(Jhitf    JBngimoortf  U.S.  A. 
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NOBTnEBN  AND  NORTHWESTERN  LAKES-CORRECTING  AUD  ISSUING 

CHABTb— aUBVEYb— WATEtt  LEVELS. 


MBFOST  OF  LTSUT.  COL,  Q,  J.  LTDBCKBR,  C0SP8  OF  ENOIUMESB,  FOE 
TUB  FISCAL  TEAE  ENDINO  JUNE  SO,  1899, 


Unitjbd  States  Engineer  Office, 

Detroit,  Mu  ll.,  July  4^.9,  1899, 

Oenehal:  T  have  tlie  honor  to  submit  herewith  niy  annnal  re|)ort 
on  sni  vey  of  the  Kortbern  aud  North westeru  Lakej^  lor  the  lineal  year 
ending  June  SO,  1899. 

Very  respeetfully,  your  obedient  tervent, 

G.  J.  Lydeokeb, 

Brig.  Gen.  John  M.  Wilson, 


DDDi. 

NOBTHEBH  AND  NORtttwesTERN  LAKES—CORRECTINO  AUD  tfiSIUNO 

GUABTS-SU&VEYS^WATEB  LEVELS. 

The  project  of  operatione  under  the  limited  appropriatione  made  for 
this  work  in  recent  ye<ar8  has  provided  (1)  for  preparing  and  isHuing 

charts  for  the  use  of  mivipitors;  {-)  i'nv  correctiiif^  old  chart«i  and  pro- 
jecting new  ones,  incliulinf;:  local  surveys  or  examinations  required  for 
Hueli  correctionH  or  a<i(iitiou8.  This  project  was  somewhat  extended 
daring  the  last  year  to  inclnde  some  measurements  ot  discharge  and 
8lo|>e  of  the  hike  connecting  rivers  aa  an  initial  step  in  the  investiga> 
lion  of  lake  levels,  the  ultimate  oV>ject  of  which  is  to  as(  oit.iin  the  best 
method  of  regulating  the>e  levels  and  maintaining  the  depths  of 
improved  couimeriual  ehauueis  in  these  waters. 
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0))eratioD8  daring  fbe  year  ending  June  30, 1889^  as  related  to  these 

Bevera]  objects  were  as  follows: 

Charts. — The  followinfi:  statementBhows  the  Dumber  oi'  cliarte  reoeived 
aud  disposed  oi  at  this  otMce: 


tftl  J  til  V  1,  1  -   ■  ... 

JUooai^<  '1  till!  iiiu'  r  1..  y;i: 

Tii;:il  on  li.iTiil  :i 

Sold  at  '11  coiiti*  (Mcli . 

Soil!  :it  .H>  '  (MMUh  e.icti 
SiiM  ill  J?  Oi'.Titi»  *>Jtcli . 

b<'l-i  .It  'J<ii  cwnU mush 
B<jia  lit  J.:<  oetit««<i«h 
Sold  ut,  24  oeoU  eftcb 
Sold  at  33  oeuu  excb 
8uld  at  20  cento  CMb . 
Sold  at?  o«ntoMab. 
Sold  Rt«|c«ota«»cta 

ImumI  to  United  States  veaeels  and  for  official  aae 
UMtroyed,  wonblMs,  not  luiviii|p  cemetkm*  to  datu 

Sotal  dlapoMd  of 

OiBbaiidliiljl.UM 


The  sura  of  $047.42,  received  from  sale  of  charts,  was  turned  into  the 
United  States  Treasury.  The  total  number  of  charts  disposed  of  to 
date  has  been  2ii4.010. 

Oorrections  and  additions  were  made  in  this  office  to  charts  named 
below,  after  which  they  were  sent  to  the  office  of  the  Chief  of  Engineers, 
where  the  engraved  plates  were  oorrespondiugly  amended,  viz: 


hake  Erie. 

Cuast  Chart  No.  6,  T.jike  Krio, 
CouHt  (;liiiit  Nu.  7,  t^iake  Krie. 
8»ii<Iusky  Bay,  Lak«  Ecto* 
Doiioit  Kiver. 
Lftko  8t.  {.  \ii\T. 
St.  Clair  Hivrr. 
Lake  Uaroa. 
Strftits  of  MAokinse. 


North  end  of  Lake  MichigMi. 
South  ond  of  Lal<<'  MiohigU. 
Lake  Miclii'j;au  ^uew;. 
South  end  of  Green  Bay. 
St.  Marys  River,  No.  1  (old  series). 
St.  M»r>H  River.  No.  3  (new  eerxet). 
Lako  Snjpfii  ior 
Lake  Superior  (1&99). 


Nora. — Lake  Snperior  (1899)  rovfaed,  iNwreoted,  and  printed  in  oolon  ooBAmning 
to  tho  now  oyfttom  as  adopted  for  the  now  ctuurt  of  Lake  Miobtgaa. 

In  addition  to  the  fori  going,  changes  were  made  by  hand  in  this 
office  to  a  great  nnrober  of  charts  litbograplied  in  color.  Ali  correc- 
tions were  i)redicatcd  on  special  surveys  made  under  the  direction  of 
this  ottire  and  information  from  engiitocr  officers  in  charge  of  lalkO- 
harbor  imi)rovements  or  trom  otlier  leliuble  official  sonrces. 

Aetc  chartii. — In  addition  to  correcting  old  ciiarts,  two  new  ones  of 
the  npper  and  middle  sections  of  the  St.  Marys  River  were  completed 
and  pnblished  during  the  last  fiscal  year.  These  charts  are  known  as 
(new)  Cliarts  Nos.  2  and  3,  St.  Marys  River,  aii(i  ate  priiited  in  colors 
so  distributed  tliat  the  water  areas  wliieh  may  be  safely  navigated,  as 
well  as  all  lights,  huoys,  and  other  aids  to  navigation,  arc  conspicuously 
indicated.  Chart  No.  1,  of  St»  Marys  River,  covering  the  lower  section 
of  the  river  and  adjoining  shores  of  Lake  Hnron,  is  nearing  its  com- 
pletion. 

The  new  chart  of  Lake  Michigan,  projected  to  seale  of  1 :  400,000  and 
published  to  scale  of  1 :  o(>0,0U0,  representing  the  entire  lake  on  a  single 
Bheeti  was  also  completed,  photolithograplied,  and  printed  in  colors* 
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ANNUAL  WATER  LEVEL  CURVE,  LAKE  SUPERIOR 
Platted  fi-om  observaiions  taken "abovo  ihe  LodB**al 

Trtutsjji  i  itp<^  H-ii/i  auf  cuui  itcUJtig,KU'iJbr 
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Upon  a  general  demand  for  more  detailed  information  for  close  navi- 
gatiOD  in  the  Apostle  Island  Obannels,  Lake  Snperior,  tbe  project  of 
constructing  three  cbai  ts  of  tbe  Apostle  Islands  and  vicinity  in  colors 

was  approved  by  tbe  DepartnuMit,  ^thI  ('len  t  No.  1,  eovt>rinjj  all  islands 
(ext;ept  tbe  south  portion  of  Madeline  island),  was  rofiHitfnccd  on  a 
scale  of  1:40,000,  to  be  reduced  by  pbotolitbo^rapby  and  published  to 
scale  of  1:50,000. 

Chart  No.  2,  coveringr  Ohaquamegon  Bay  and  adjoining  portions  of 
south  coast  of  Lake  Snporior,  will  1h>  prepared  in  the  same  jm  inner  as 
Chart  No.  1.  Upon  completion  of  iln  se  two  charts,  tlicy  van  rti;i(lily 
be  combined  by  photolithography  iiiLo  one  single  coast  chart  to  scale 
of  I:ti0,i00,  for  general  navigation. 

Tlie  sabstitation  of  colored  lithographed  charts  for  the  finely 
engraved  ones  heretofore  used  is  highly  fjratifyiug  to  vessel  masters, 
as  the  distinction  between  navigable  :iit(l  danjrerous  water  areas  is 
plainly  apparent  at  a  glance,  and  the  disiurtiou  of  copper  plate  prints 
by  which  errors  in  scaled  distanees  result  is  entirely  obviated.  It  is, 
therefore,  desirable  that  this  method  be  extended  to  the  other  charts 
issned  from  tins  office,  as  fast  as  we  find  it  jn  ar  ticable  to  do  so. 

SurrmfS. — IJesidt's  limited  surveys  made  in  <  onnection  witli  the  cor- 
recUou  of  old  charts  a  hydrograjibic  survey  oi  l*otagan hissing  Bay, 
1 1,  Marys  Kiver,  was  in  progress  and  nearly  completed  at  the  close  of 
the  year.  This  work  was  essential  for  properly  completing  the  rt-snr- 
vey  of  the  St.  Marys  River  and  providinj:  data  fnr  new  chart  ^0.1, 
the  publication  ot  which  has  l)e«'n  deljvyed  for  this  purijoae. 

W  ater  levels, — The  elevation  of  the  water  surface  of  Lake  Huron  baa 
been  recorded,  as  heretofore,  by  tridaily  readings  of  the  gauge  at 
Sand  Beach  Harbor  of  Hefuge,  and  similar  record  has  been  kept 
respecting'  the  uj)per  St.  Marys  River  by  jr:Hige  at  the  be^id  of  the 
Government  Canal  at  Sault  Ste.  "Marie,  .Mich.  The  following  TaMo 
shows  tbe  monthly  means  for  the  year  as  derived  Irom  these  records : 


Jf—UMiy  WiiSI  «fW0Ur  level  for  Sand  Beach  and  Sanlt  Ste.  Marie, ^gfrmedim/lM  hthm 

the  ^lame  o/  r^erenoe  adopted  mi  1876. 


StUtlOM. 

July. 

Ang. 

Sept. 

Oct. 

Nov. 

Deo.  1  Jan.  ^  Feb. 

Mar.  1  Apr 

May. 

Jane. 

Sand  Beach  

Sault  St«.  Marie  

3.90 
2.70 

4.07 

'J.  67 

«  28 

2.M 

4. 57 

2.60 



2.86 

4.R4    5.  10  .5.24 
2.05    3.43    3. 54j 

1 

5.  00    4. 9'2 
3.  Ctf    3.  70 

1 

4.38 

•J.  St 

3.99 

2  9 

The  ac<?ompanyiiig  plats  illustrate  the  varying  stages  of  water  as 
shown  by  like  records  for  tbe  last  lour  years. 

InvesngtUUm  of  lake  levels* — A  comprehensive  project  for  this  most 
importaiit  Stady  was  presented  in  my  report  of  Janaary  lo,  180M,  and  a 
less  extensive  one,  better  adapted  to  the  limited  means  then  likely  to 
be  available,  was  submitted  March  28, 18!KS.  These  rei>orts  are  y>rinte<l 
in  the  Kejiortof  the  Chief  of  Engineers  for  1898,  pages  3774  to  377G. 
The  later  project  was  doly  a[>i)roved  May  21,  and  operations  during  the 
last  fiscal  year  have  been  in  accordance  with  it,  bat  limited  in  extent 
to  conform  to  the  comparatively  small  amount  of  money  available  and 
the  necessity  of  considerable  <'X!)enditnrc  therefrom  for  obtaining  the 
necessary  outtit,  ineludin«4  a  lull  current  meter  plant,  self  registering 
water  gauges  specially  designed  for  the  work,  precise  leveliu;x  equip- 
ment, steamer,  small  boats,  and  other  minor  items.  1  ield  work  was 
planned  and  earrii'd  on  with  the  s])fM-ial  object  of  first  doing  that  part 
which  reh^ted  especially  to  the  study  assigned  by  Congress  to  the 
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Deep  Waterways  Commission,  aiid  the  cost  of  this  part  of  the  work 
was  paid  jointly  by  that  commission  wwd  this  oflBce.  The  priucipal  fea- 
tures of  it  were  measurements  ot  liow  and  slope  of  parts  of  the  St.  Law- 
rence, Niagara,  St.  Cbiir,  and  Detroit  rivers,  incladiug  precise  leveliug 
operations  thiovgli  a  distanoe  of  126  miles  on  the  St.  Lawrence,  from 
Gape  Vincent  at  the  oatlet  from  Lake  Ontario  to  St  Kegis,  and  over  a 
line  100  miles  long  from  Gibraltar  to  Fort  Gratiot,  which  provides  for 
an  accurate  determination  ot  the  fall  from  Lake  iiuroii  to  Lake  Erie  at 
all  varying  stages  of  water  in  these  lakes,  together  with  like  determina* 
tion.of  slope  from  point  to  point  in  the  waterway  eonneotiug  them. 
Some  measurements  of  discharge  were  also  made  in  the  St.  Marys 
River.  Sclfrpf^isterin^j  water  pran<^es  were  ei^tablishe<l  as  fast  as  they 
could  be  supplied  by  the  maker  and  8  were  in  service  at  the  close  of 
the  hscai  year,  viz,  2  in  Niagara  Biver,  I  in  Delioit  Kiver,  4  betweeu 
foot  of  Lake  Hovon  and  Lake  St  Clair,  and  1  at  Mackinaw  City,  Straits 
of  Mackinac  Seven  more  remain  to  be  placed  to  coinplivte  the  series 
of  fifteen  now  contemplated.  The  reduction  of  data  supplied  by 
field  opera tidns  has  been  carried  forward  as  time  and  opportunity 
afforded,  but  it  has  not  yet  reached  such  a  point  as  to  justiiy  publica- 
tion at  present.  One  unexpected  feature  of  special  iiitmst  and  impoi^ 
tance  may  be  referred  to  briefly  as  a  resaltof  investigations  so  far  made 
at  the  head  of  the  St.  Clair  River,  viz,  a  marked  <bM»]>ening  since  the 
survey  of  lH<i7  in  that  reach  of  the  river  which  is  one  of  the  controlling 
factors  in  the  outflow  of  Lake  Huron.  Stei>s  are  now  being  taken  to 
make  a  most  minnta  investigation  of  this  locality  and  thereby  obtain 
data  tlnit  will  be  of  vital  impratance  in  the  etndy  of  the  Lake>Michigaa- 
Huron  level. 

Details  of  oj>erations  out  lineal  in  the  foregoing  paragraph  are  con- 
taiited  in  the  subreport  submitted  herewith,  being  that  prepared  by 
Assistant  Engineer  B.  B.  HaskeU,  who  was  charged  with  their  snpSF- 
vision  and  direction. 

It  has  not  hocn  ]inssib1e  with  the  limited  npi^ropriatious  made  dur- 
ing the  last  ten  years  to  keep  our  lake  survey  charts  op  to  the  same 
standard  of  excelieuce  that  they  posiMSssed  tifteeu  years  ago;  they  do 
not  correctly  show  the  conditions  now  existing,  and  they  are  by  no 
means  80  sattsfltctory  to  the  navigator  as  they  were  tifteen  years  ago. 
INIuch  more  extended  surveys  and  examinations  than  we  have  been  able 
to  make  are  necessary  for  developing  natural  and  artiticial  r'!i;vnges  that 
are  constantly  going  on,  in  order  that  the  charts  may  be  brought  up  to 
date  and  kept  so.  Bat  to  do  this  at  a  reasonable  rate  of  progress,  it  is 
absolutely  essential  that  the  annual  appropriations  of  recent  years  be 
doubled  for  a  few  years  to  come,  and  for  that  reason  the  appropriation 
for  this  purpose  should  be  at  least  $50,000  for  the  year  ending  June  30, 
1901.  This  is  certainly  a  small  sum,  considering  the  vast  commercial 
interests  dependent  npon  the  accurate,  up-to-date  condition  of  these 
charts.  But  this  work,  important  as  we  recognize  it  to  be^  most  now 
be  extended  into  a  field  of  still  greater  importance  for  the  time  being, 
viz,  the  investigation  of  lake  levels  nnder  the  project  inaugurated  dur 
inp  the  last  year,  the  immediate  practical  purpose  of  which  is  to  devise 
the  best  means  of  regulating  these  levels,  and  of  preserving  or  increas* 
ing  the  navigable  d^thof  natand  and  improved  channels  In  the  lakes 
and  their  oonnecting  waters.  Operations  under  this  iiM^ect  are  now 
dependent  upon  Rmall  allotments  from  two  ])ert!nent  appropriations; 
but,  if  any  reasonable  progress  is  to  be  realized,  it  is  ettdentiai  that 
means  be  provided  for  coutiuuiug  them  on  a  much  more  extensive  scale. 
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The  work  is  so  intimately  connected  with  the  lake  surveys,  past  and 
present,  a8  to  indmre  the  Ru^gf  stion  that  its  forther  proseonnon  be  in 
connection  with  appropriations  for  these  surveys.  It  will  be  abeolotely 
impossihle  to  make  anything  like  satisfa<;toT  v  pi  fvcri  '^ss  in  th(*8p  iiivesti- 
f^ations  nnless  an  ex]M>iulitnre  of  at  least  9liU0,UUU  be  provided  for 
during  tiie  year  ending  June  30, 11H)1. 

It  is  therefore  reoomniended  that  the  estitnnte  for  the  year  1001  be 
made  to  iuclude  the  two  amounts  specified  in  the  foreg^oing  paragmpby 
and  that  their  appropriation  be  formnlated  as  follows: 

For  survey  of  Nortl  i n  mtl  North  \  <  srem  Lakes,  inoladin;;  all  exnensen  of 
oorrectinff*  extendiug,  auU  iMuing  cbarta,  luid  inveatigaltng  Uke  leTolt 
witiL  A  view  to  tholr  Mgnlfttioot  to  bo  OToihiblo  notil  oxpoDded......       flSOi.  000 


Jaly  1, 1898,  bnlanre  anexpended  |8B,099.31 

Amoant  allotted  from  act  of  March  2, 18»5   381. 64 

AmoDnt  allotted  from  Mt  of  J  n  ly  1 , 1898   0^789110 

Amount  aUottod  from  act  of  March  9, 1800   18, 960.  BO 


64,030.85 

Jaoe  30, 1899,  Mnonnt  expended  dnring  flecal  year,  inolnding  $96.00  paid 
by  Treaaniy  Department  aocount  Hicbigan  Central  Bailniad  Company ,  20, 420. 86 


Jnly  1, 1899,  balance  unexpended   84, 600. 90 

Jnly  1, 1890,  outstanding  llabilitlea   3. 541. 01 


Jnly  1, 1899^  balaaoeaTailablo  >88»060.08 


IMm  and  Mneanlt  oft^pnprluHomtfur 

March  3, 1841:   $15,000 

Mavis,  1K42   20,  (HK) 

If  arch  1, 1843   30, 000 

Jnpel7,  IRH   20,000 

Man  h?..  lK4r»   20,000 

Augusts,  1846   25,000 

Angnat  12, 1848   25,000 

Man  h  3, 18^19   10.000 

September  28,  1850    25, 000 

Mareb  3.1861   25.000 

A  It    AT  MO,  1852    25.000 

Marrli  3.  isr.3   50,000 

Ani^iiKt  :..  1^51   50,0<10 

March  3, 18'.'   50,  (KX) 

A  n  K  n  8t  30, 1  K..«>   50,  000 

M»reh3,  lMr.7   50.  ()-)0 

JnDel2,  1858    75.  (XX) 

March  3, 1859   75.090 

.Til lit-  21.  \sr,0    75,000 

March  2, 1861   76,000 

Jnly  6, 1863   10R.000 

Fi  bruarv  9. 1883   lOfi. 

July  2,  mil   1<«>,0U0 

Febni  ary  28, 1865   12.5, 000 

.Tnno  12,  isr.r;   50,000 

March  2,  Ibin   77, 500 


mm€0  tfti9rtk«m  and  nerlAwMtom  MkM; 


March  2, 18<".8  

.Inly  20,  IHM  

March  3, 1HJ»9  

.lulv  15.  1870  

Maich  3,1871  

Juno  10.  1872  

March  3, 1873   

June  23,  1871...  

March  3, 1875   

Jnly  31,  1876  (not  Inelnding 
$lR,f>00  appliod  to  sorvey  of 
MisHiKsippi  kiver)  

Man  h  3,  1877  (not  Inelnding 
$25,000  applit'd  to  snrvey  of 
MisHittsippi  Kiver  and  inclnd* 
ing  $9,.~>(M)  recttivod  from  aala 
of  ateamern)  

Jnne  20,  1878  (not  Inolndiutf 
$49,500  applied  to  sarvey  of 
Misaiaeipni  Kiver)  •••• 

Mareh  8,1870  

.Tnn*i  16,  1880  

March  3,1881  

Angntt  1, 1883  


$77,500 
75.000 
100,000 
100,000 
175,000 
175,000 
175,000 

nr..  f-oo 

150,000 


84,000 


84,500 


49,500 
85,000 

40.  000 
18,000 
13,000 


Total   2,»39,879 


'Tn  addition  to  this  fi:il:iTu-ci  roportd  hv  Lieuterinnt-Colonel  I^ydoefcef,  tbem 
remauia  of  tbis  appropriatiou  unexpended  ihh  aum  of  $6,882w<l« 
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FMUfllMO  Jk»l>  IS^IUX  or  CUAUTB  FOB  USX  OF  liAVIOATOII0,  AXD  BLtiCTAOTTFISG 

COrPJWFLATM  WOU  OtUBT  PMIMTIMO. 


M»it1i  3.1883... 
Julv  7,  IXKI  .... 
March  3,  ll<S5... 
Au;;i)Ht  4,  1H>'*). . 
Miirch  3,  lb«7  .. 
Ort»b«r  2.  ISNS 
Mun  h  1',  l.v<;»  .. 
AuRiMt  30.  IS'K). 
Mnrrli  3,  lsiU.„ 
Augu«t  5,  i^m.. 


$3,000 
8,000 
3,000 
2,000 
2, 000 
2, 0<10 
2.000 
2,  (XH) 
S,000 
^000 


Man  h  3, 18<e... 
All-list  18.  1K94, 
Mur.  h  2,  lK!t5... 
Juue  11,  1h;i6... 
Jiin*'^  4,  lh!<7 .... 

July  1,  ]HW  

March  3, 


12,000 

2,000 
2,0U0 
2.000 

3.0UU 
3,000 


39,000 


tUHTSYS  Airi>  Al»l>ITION8  TO  AXD  OORRSCTINQ  KNdlCAVKD  PLATXS. 


March  2, 1HS9.., 
Aogust  30. 1890 
March  3, 1891.. 
AiiKHHf  fi,  is;)3-, 
March  3, 18i^.. 
ADgntt  la^  1894 


$5,  000 
10,000 
10,000 
5. 0(»0 
35,000 


iiw«iia^ii«5   8s;ooo 


June  11,  189«   $25,000 

June*,  18il7   2&,000 

Julyl,  1888   26,000 

March  3, 1890   2.^  OOO 

Total   aOB^OOO 


BIPOitT  OF  MB.  S.  S.  BASKKLL,  AMISTAlIT  WmnnOOU 

UmiKu  6TATBS  Knoinkkb  Office, 

Detroit,  Midk,,  Jul»  16, 1899. 

Coi/)NKL!  I  have  the  honor  to  make  the  following  report  of  progresn  upon  work 
nerrntaiuK  ^  ^1*^  i  o  vent  ij;at  ion  of  lake  levela,  aurvej  of  northern  and  north  western 
lakes,  for  the  fiscal  year  ended  June  SO,  189!): 

Tlic  projtM't  for  tliif*  invostij^atimi  of  lakt"  lt'\ i',1h  is  giv -ii  in  your  last  annual  rcjtort, 
begiouiug  «)u  pagu  3774  of  the  Keport  of  thu  Chief  of  Kugiueera  for  1898,  and  atten- 
tion is  invited  thereto  for  a  preneral  statement  of  the  work  contemplated.  Owin^  to 
tlic  Niiiall  Hpprupriati'>ri  aviiilnlih-,  jilanM  for  undertaking^  tln'  work  were  linut«'d  to 
tho.si!  featuie»  of  the  iuvLtitijjUtion  eousidt'red  luost  important,  namely*,  the  deteiDii- 
iiation  of  the  laws  of  ilow  from  one  lake  to  another  and  the  oaiues  and  extent «f 
lliM't nations  of  lako  l»>voln  from  y<>nr  to  year. 

Th«  detcrmiuation  ol  the  laws  of  How  from  one  lake  to  another  required  the 
establishment  of  a  cnrrent-meter  plant  with  which  the  discharge  of  the  varions  con- 
necting rivers  could  be  measured  and  their  discharge  curves  determined.  A  kuowl* 
e«lge  or  the  causes  and  extent  of  flnctnations  of  lake  levels  from  year  to  year  required 
an  instrunuMit  for  acriiraiely  riu-oriling  what  these  cliangt-s  are— a  .self-re;xislerin>: 
water  gauge.  The  survey  up  to  this  time  had  not  been  engaged  iu  any  work  where 
sneh  an  outfit  was  required,  and  so  had  neither  »  enTient>nieter  plant  nor  an^  mI^' 
re<:isteriiiff  water  gauges  on  hand.  It  was,  therefore,  necessary  to  proFidethis  outGt, 
and  during  the  previous  fiscal  year  this  work  had  been  anticipated  to  the  extent  of 
eonsideriug  und  preparing  plans  fbr  the  enrrent-meter  plant  and  making  working 
drawings  for  tlioso  pnrt>?  th;;r  vs-i  rc  tn  he  oonstructefl .  The  markot  offered  no  self- 
registering  water  gauge  aiiapied  tu  The  requirements  of  the  lakes,  so  one  had  In^eu 
designed. 

The  plans  for  the  cnrrcnt  Tiu»tf>r  plant  provided  a  catamamn  for  a  working  boat 
from  which  to  use  tlio  ciirieni  meters,  nn<l  thia  was  to  bo  toudcil  by  a  small  mg 
snitably  e<|uipped  for  the  work.  A  catamaran  consinta  of  two  st«el  hulls,  entin'l^ 
inclosed,  that  are  27  feet  long  and  of  5  feet  beam.  These  hulls  are  joined  by  steel 
trnsses  carrying  a  platform  or  deck  that  is  16  by  17  feet  iu  size.  On  tliis  deck  ii 
plat  <  1  an  observing  house  about  10  feet  square,  which  routaiiis  a  .suitable  reel  for 
hoisting  and  lowering  tlie  meters  through  a  trapdoor  in  the  deck  and  tables  for 
reeording  Instmnients  and  keeping  notes.  The  small  tug  required  for  tending  * 
r  iitnrriaran  i8  provided  with  a  steam  eapatiH  and  tiw  aeeessaxy  ftppUatloeB  lor  the 
rapid  and  easy  haudling  of  anchors. 

The  oontra<'t  for  tlu-  construction  of  theeatamarans,  three  in  namber,  one  each  for 
the  Niagara,  St.  Clair,  and  St.  Marys  rivers,  was  awarded  to  th>>  Ruflcel  Wheel  and 
Foundry  Company,  of  Detroit,  the  lowest  bidders,  July  22.  The  tirst  one  of  thf8«» 
was  completed  and  delivered  Norember  15, 189&  and  tba  Moond  and  tidid  M«nli8 
and  Magr  dl,  im,  xaspeotiTalj. 
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TIm MQlHWk for  tbA  eonstraotion  of  the  self-registering  water  gauges,  fifteen  In 

numb«*T,  was  aw^arded  to  Louis  J.  Wohnljch,  instruiiu'ut  maker,  of  l)oiroit,  tfif»  low- 
est bidder,  July  22,  1898.  The  fixstiuatruanmt  was  delivered  Septoiuljor  18,  Ihiio,  mid 
the  last  one  lUy  31, 1899. 

Tii««tirvej  bATlog  no  tags  of  aoj  kindmade  parohasiog  necessary,  and  the  Fannff  H,, 
of  Port  Hnron,  was  paroDttsed  October  19  and  iirimeuiately  fitted  for  servioe,  bnt 
owiufj  to  the  latenbBti  of  the  season  did  not  go  iuto  t  ommiM.Hion  until  the  opening  of 
navigation  this  spring.  A  eeooud  tug,  the  UeHereU  G.  K,  Warren^  was  procured  by 
transfer  from  the  engineer  office  at  MilwAakee,  and  arriTsd  at  De1»iit  May  SO,  tinoe 
when  Rb^  b;i8  been  tboruughlv  repaired  Mid  fitted  for  iervioe.  The  pnrchMe  of  » 
third  tug  hm  uot  yet  l>een  made. 

The  current  mcterH  reqnirtMl,  lifieen  in  number,  were pnrohased  fromE.  S.  Ritchie 
Si  Sons,  of  Brookliue,  M;iks.  The  ordt-r  for  them  wa«  givfn  Angnst  ntid  thrpf  of 
thMu  were  delivered  Augiuit  21,  three  more  November  16,  It^,  ami  iht  romumdux 

WOBK  AOOOMPUenD. 

Borne  of  the  data  to  be  collected  iin  an  iovcstigatiou  of  lake  levels  hare  a  bearing 
en  the  problem  of  a  de<ip  waterway  from  the  lakes  to  the  sea.  The  United  States 
Board  of  EngiiK  pr«  on  Deep  Waterways,  having  in  charge  the  iuvestigation  of  such  a 
water  r(>at«^  Latt  juiued  with  the  survey  in  collecting  such  information  as  was  desired 
by  butb.  Luder  thie Joint arraugement  a  line  of  precise  IuvcIk  wiisrun  from  St.  Regie, 
OB  the  St.  Lawrence  Hiver,  to  <  aj  f  V  incent,  at  tliu  foot  of  Lake  Ontario,  u  diBtiuice 
of  126  miles.  These  levels  ^vere  run  by  Mr.  Duvid  Molitor,  aaaibtaut  engiueflr,  and 
connect  a  seriesof  nineteen  staff  water  gauges,  distributed  in  the  reach  mentioned  at 
eritioal  points  in  the  slope,  for  the  purpose  of  deteruiiuing  the  fall  of  the  river.  A 
eerlesof  gauge  readings,  taken  at  intervals  of  ten  minutes,  covering  n  period  of  ten 
d.iy»*,  \^      made  on  these  gauges  in  tbr  Litterhalf  of  Pernninent  l)encb  marks, 

at  least  one  every  3  miles,  were  establkhml  and  carefully  described,  so  us  to  be  of 
•erriee  in  the  eaaeof  Aitare  enrireye. 

A  linfi  of  prr-rise  Itivol'^i  from  (iiuraltar,  at  tbp  bend  of  Lake  Krie,  to  Fort  Gratiot 
Lighthouse,  at  the  foot  of  Lake  Huron,  was  started,  and  the  reaches  from  tiibraltor  to 
Groase  Point  and  New  Baltimore  to  Fort  Gratiot  covered  by  Mr.  O.  W.  Ferguson, 
assistant  engineer,  between  September  'Jl  and  J)eef«mber  !r»,  is'Os,  a  total  di«taoce  of 
73.6  miles.  Thu  loacb  between  Uro»«o  l*oint  and  New  Italtiutuie,  27  miU  a,  was  run  by 
Mr.  Dovid  Molitor,  assistant  engineer,  under  the  directiou  uf  this  ufiiea^  during  June, 
thus  com]deting  the  line.  These  levels  cgnnect  a  serien  of  fifteen  staff  water  gauges 
distributed  at  critical  points  in  the  slope  along  the  St.  (  l  ur  and  Detroit  rivers.  Two 
series  of  readings,  taken  every  ten  minutes  from  7  a.  m.  to  t]  p.  ni.,  of  six  days  each, 
have  been  taken  on  these  gangee,  the  first  in  October,  18U8,  the  secou<l  in  Jnne,  1899. 
A  large  nnuiber  of  permanent  bench  marks  were  established  along  this  line  for  use 
in  making  iuture  surveys. 

A  ahort  series  of  discharge  meaeurementeof  the  St.  Lawrence  River  at  Ogdeusburg 
were  made  by  Mr.  C.  B.  Stewart,  aaeietant engineer,  between  Oetob«r6  andT>ecemlier 
3.  1H!»1^.  This  series  ean  be  said  to  give  only  an  ajiproxiiuation  to  th(>  dibcliarge  for 
the  stage  of  water  prevailing  at  the  time.  The  series  should  be  greatly  extended  to 
reaeli  a  thorough  kiiowle<ige  of  the  laws  of  discharge  of  this  important  outlet. 

Tlie  work  auconipHHheil  by  this  office,  Independe  ntly  of  the  board  of  engineers, 
may  be  summariieed  as  the  discharge  measurementB  of  the  Niagara  River  that  have 
been  in  ])rogress  Hiuce  Beptmnber  1,  the  diHclntrge  nieasuremente  of  the  St.  Clair 
River  that  have  been  in  progress  «inee  November  1,  with  an  interruption  iluring  the 
months  of  January,  February,  and  Mar(  Ii  on  uecount  of  interiereiP  e  irom  ice,  and 
the  diHcbarj;e  nieusiirenn  nts  of  the  St.  Marys  River  th:;t  were  jirose-  nted  dm  ing  the 
mouths  of  January,  February,  and  March  only,  when  work  could  be  carried  on  npon 
the  ice. 

The  work  upon  the  Xi;ii;ara  Kiver  at  I'uffnlo  lias  been  under  the  immediate  charge 
of  Mr.  F.  C.  Sheuehou.  assistant  engineer,  and  has  consisted  of  making  discharge 
raeaaarements  of  the  nver  from  the  international  Bridge  and  collecting  gauge  read- 
ings from  a  srrir  .f  gauges  so  ]>lared  as  to  u'i^e  the  level  of  Lake  Erie  and  the  s\opo 
of  the  river  from  the  lake  to  a  point  some  distancu  below  the  discharge  section. 

The  selection  of  the  loteroatlnnal  Bridge  section  for  this  discharge  work  was  gor- 
emed  by  two  facte:  l  irst,  our  e(|niy<nieut  at  tbe  time  was  inadennato  for  open-river 
work,  and  Recond,  this  section  bati  been  used  by  ih<  boaid  ot  engineers  ou  deep 
waterways  in  gangings  of  the  river  made  by  tbem  in  the  late  fall  of  VSSfl  and  the 
midsummer  of  \.>^W.  Tbis  pri(U-  woil:  ni;iile  availa)>le  a  considerable  amount  of  <lata 
relating  to  the  section,  and  auggci^led  more  work  to  extend  the  range  of  the  dis- 
charge curve*. 

Dunng  the  ten  months  that  this  work  baa  been  in  progress  a  large  number  of  dis- 
ohargee,  vertieal  aad  tr»naverae  curves,  have  been  meMmxed  and  a  large  number  of 
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gftnff«  readingH  (-o]1t'<  t«d.  The  redaction  of  these  data  has  been  fMNiMeafted  to  a 
(M>n<<iderable  flftteut,  bat  not  to  the4K>int  where  it  is  poMible  to  give  leenlii  tof 

publu^iition. 

Mr.  ShiMielion  Iuim  had  in  operHtioti  since  the  middle  of  January  two  of  the  new 
eelf-regiateriiig  water  gaagea,  one. at  the  Buffalo  Breakwater  Ligbt-Uouse^  to  Ave  a 
eonttonone  re(i;1strfttlon  of  the  Wei  of  Lake  Erie,  wad  tbe  other  at  the  fboi  of  Ana- 

tin  s(r<  ct,  in  f'lr  riM  i-,  which,  with  the  one  at  the  lako,  fiiriii^lio^  'f>ri finuonH  r»ii> 
ord  of  the  fail  iix)iu  the  lake  to  the  diAoharji^e  Sfotion.  ihi:.se  gauges  have  worktnl 
▼ery  aatlsfaetorily.  indeed,  and  ere  famishing  a  most  interesting  record,  eetablish- 
iug  beyond  i|ucsf'i.nt  tlie  iniportanceof  this  method ofooUeotiiig data  leletiveto  the 

Btajre  ul  water  in  the  lakes. 

I  ho  work  apon  the  st.  clair  River  at  Port  Hnron  and  irieiiiity  has  been  nudertbe 
ininiidiiite  charge  of  Mr.  L.  C  Saliin,  as^^istant  engineer,  and  hits  consisted  of  dis- 
charge lueasurementM  of  the  St.  Ciuir  River  and  the  i.olleotion  of  data  portaiuiug 
thereto.  Mr.  Sabin  had  charge  of  the  coUeetion  of  the  two  eariee  of  gaage  readiugi 
made  on  the  Hi.  Clair  and  Detroit  rivers. 

For  the  limited  time  that  this  party  has  actually  been  engaged  in  field  work  a 
hir^ic  amount  of  data  have  been  ((illfrted  and  one  very  important  discovery  made. 
1  hm  diaoovery  ia  that  the  head  of  the  St.  Clair,  that  narrow  reaoh  of  the  river  extend- 
ing from  the  fake  downatream  for  abont  thre»*qaarteia  of  a  mile — the  reach  that  een- 
troln  the  outflow  of  Lake  Ifarr-n  lia^  matorially  deepened ainou  the  survey  made  in 
liHil,  From  the  infonuatiuo  so  tar  collected  the  indications  are  that  this  deepening 
•tarted  aboot  1887  and  oontinned  with  eoniiiderable  speed  until  1892.  It  mayattU 
be  going  on.  The  exact  Ht.itns  of  the  m  it-tM-  can  be  told  only  when  we  have  in;ii!fl 
an  exhaustive  study  of  past  gauge  records  ot  the  lakes  and  have  a  very  oomuieto 
hydrtigraphio  ionrey  of  the  looauty  to  oompare  with  the  aoiwey  made  in  1867.  enoh 
a  survi-y  IS  now  in  prog^eas. 

Ibis  deepening  has  uunuestionably  boon  a  largo  factor  in  the  lowering  ol  tho 
levelH  of  Lakes  Tluron  and  Michigan,  and  it  is  signiHcant  that  the  mean  level  of 
tbeae  lakes  has  lowered  1.6  feet  in  the  laat  tea  yean.  During  this  period  the  mean 
lift  at  St.  Marys  Falls  Canal  has  inoreaaed  1.5  feet,  and  the  mean  elope  from  the 
canal  to  Lakt^  Huron  has  increased  0.1  of  a  foot. 

One  result  of  this  discovery  is  to  emphuslze  the  importance  of  the  investigation 
of  lake  levels  that  Is  now  in  progress  and  urge  the  neoessity  of  more  Amde  for 
carrying  on  the  work  of  the  lake  Hiirvey.  This  work  is  now  acf  nniulatitag  OB 
acoimnt  of  iusutlieieut  uieans  witli  which  to  do  what  is  actually  dentaucted. 

Mr.  fiabiahasbad  in  operation  sinee  Fel>ruary  twoof  our  new  self-registering  water 

Singes,  one  nenr  the  hoad  of  the  St.  Clair  Hiver,  and  the  other  about  3  miles  below, 
e  cHtabliiibed  a  tliird  gauge  laat  month  at  Roberts  Landing  on  the  St.  Clair,  and  is 
now  establishing  a  fourth  one  at  the  foot  of  Lake  Hnron.  The  record  of  these  so 
far  id)tuined  in  very  satiHfactory.  and  the  ganfjc  located  at  the  head  of  the  river,  in 
aiUiition  to  ri'e(»niing  the  stage  of  wat«r,  is  collecting  some  most  interesting  informa- 
tion of  8eiriieM  that  occur  in  Lake  Huron. 

The  work  upon  the  St.  Marj^s  River  has  been  under  the  immediate  charge  of  Mr. 
Tbomaa  Rnmell,  assistant  engineer.  Daring  the  months  of  January,  February,  and 
March,  while  the  river  was  frozen  over,  Mr  IJuHsall  carried  on  discharge  measure- 
ments of  the  river  by  working  throngh  the  ice.  In  addition  to  making  a  large 
number  of  measarements  at  Spry's  doek  section,  where  quite  an  eztendea  series  of 
observations  were  made  during  the  winter  of  ISO'-nn,  he  made  a  number  of  measure- 
ments of  the  tiow  through  ihe  Little  Kapids  and  the  Wt^t  Neebish  channels.  Mr. 
Knssell  has  nearly  completed  the  reduction  of  these  observations. 

Mr.  Russell  has  also  collected  and  reduced  a  consideral>V  irtHMnit  of  rainfall  data 
of  the  Great  Lakes  Basin,  extending  iuformation  that  he  iia(i  ^^reviously  collected. 

Since  May  20  Mr.  Russell  has  been  engaged  in  Rupplementing  previous  hydro- 
graphic  work  done  in  Potogauuissing  Bay.  At  the  elose  of  the  fiscal  year  he  had 
run  al>ont  180  miles  of  sounding  lines. 

A.  new  self  registering  water  gauge  was  established  at  Mackinaw  City,  the  Straits 
of  Mackinac,  May  12,  and  has  been  working  very  satisfactorily  since.  The  remain- 
ing gauges  of  the  series  of  15  are  being  placed  as  rai)idly  as  possible,  and  probably 
all  will  be  in  operation  by  tho  1st  of  the  coming  September. 

Considering  the  fact  that  at  the  beginning  of  the  year  the  anrvey  had  no  outfit 
with  which  to  be^  the  investigation  of  lake  levels,  that  it  haa  all  had  to  he  oon- 
struoted,  I  think  it  will  be  admitted  that  fair  progresH  has  been  made. 
A'ery  respectfully,  your  obedient  servant. 

E.  £.  Habkbi.!,  AwUtkmt  ISmgimmr, 

Iiioatb  Col.  Q.  J.  LvDKCKKH. 

Carpt  qf  £nginear§,  U*J^S^ 
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DDDa. 

PSB8ERTATION  OF  BENCH  MARKS  ALONQ  THE  ERIE  CAVAL. 

REtORX  OF  CAPT,  QRAOAM  i>.  FITCH,  CORPS  OF  ENGlHEERa, 

TJiHTXD  States  Engineer  Ofpiob, 

Oswego^  N.  T.,  Juiff  12^  1899. 

General:  I  have  the  honor  to  transmit  herewith  annual  report  on 
Survey  of  Nortiiern  and  NorthwcHterii  Lakes,  i>reservation  of  Ignited 
States  bench  marks  ou  Erie  Caual,  for  the  tiscai  year  eodiug  Juue  30, 

Yeiy  respectftiUy,  your  obedient  aerTant, 

Grahah  D.  FiTon, 
Oaptofft^  Corp»  of  JSugineert. 

Brig.  Gen.  John  M.  Wilson, 

Ch^f  of  JUngineerSf  (7.  S,  A» 


The  increase  in  the  height  of  the  lock  walls  and  of  the  bridge  itien 
in  the  recent  enlargeuient  of  the  Erie  Canal  by  tbe  State  of  New  York 
would  have  oMitcrntt  rl  IG  of  the  beneh  marks  which  were  placed  upon 
these  Ktrnctures  by  the  United  States  Lake  Survey  in  running;  a  liue  of 
levels  Hum  the  Iludsou  Hiver  to  Luke  Ontario  in  1875.  A  description 
of  these  beneh  marks  will  be  found  on  pages  611-613,  Profesmonal 
Papers,  Corps  of  Engineers,  IT.  8.  A.,  No.  24,  Primary  Triaognlatlons, 
United  States  Lake  Survey. 

The  1()  bench  min  ks  were  temporarily  transferred  in  Novembpr,  1806, 
and  November  and  December,  18U7.   Work  on  the  structures  ou  which 
they  were  originally  placed  having  been  completed,  tbe  retrauKfer  of 
the  beneh  marks  was  began  in  Jane  and  wiU  lie  completed  early 
Jn^,  1880. 


D  D  D  3. 

ANNUAL  WATER  LEVELS  OF  THE  NORTHERN  AND  NORTHWESTERN 

LAKES. 

Tridaily  observations  were  made  at  Charlotte  arid  Oswejro,  N.  Y.,  on 
Lake  Ontario;  at  Erie  Harbor,  Pennsylvania;  Ashtabula  and  Cleve- 
land, Ohio,  on  Lake  Erie,  from  July  1,  1898,  to  June  30,  1899,  and  at 
Oonneant,  Ohio,  and  Monroe,  Mich.^  Lake  Erie,  from  July  1, 1898,  to 
[November  30, 1898;  at  Milwaukee,  Wis.,  on  Lake  Michigan.,  from  July 
1,  18!>8,  to  June  30,  LS'M);  at  Escanaba,  Mich.,  on  (ireen  Hav,  from 
July  1,  1898,  to  Noveitiht  1  ;;o,  1898,  and  from  May  1,  189U,  to  June  30, 
1899;  at  Sand  Beach,  Mich.,  on  Lake  Huron  and  Sault  Ste.  Marie,  and 
Marquette,  Mich.,  on  Lake  Snperior,  fhnn  Joly  1, 1898,  to  Jane 30, 1899. 

The  accompanving  table  is  a  rontinuation  of  that  published  in  the 
Annnal  lieport  of  Uie  Uiiiel  of  iilugiueera  lor  1898^  Part  VX^  page  3779. 
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MimMp  Mean  of  wuttr  lMU/«r  tk$  teveral  $tathit$  Mom  Hut pUmm  ^ nfi 
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WATEB  LEYEL  FOX  LAKE  8UPEBI0B. 

EEFOET  OF  iC^.  CLINTON  B.  SEARS,  CORPS  OF  EKGINEERA  FOE  TBM 

FISCAL  YEAR  ENDINO  JUNE  SO,  1890, 

Unitbd  Btatxs  ENoniBBB  Offiob, 

General:  I  have  the  honor  to  sabmit  the  following  monthly  means 
of  T,ake  Superior  water  levels  at  Marquette,  Mich.,  below  plane  of 
retereuce  adopted  by  the  United  States  Lake  Survey  in  187C,  for  the 
tiscal  year  ending  June  oO,  IbUd, 

Very  respectftilly,  OunTON  fi.  Sbabs, 

Mt^f  Corp9  of  JBngiiuon, 

Brig.  Gen.  John  M.  Wilson, 

Chi0/  of  Unginoen^     &  A. 


Monthly  VMan  of  neater  lei-eU  for  Lako  Siq^rrinr  nf  Marqnrile,  ^fieh..  hrlotp  the  pfane  of 
reference  adopted  by  Ike  United  6iaU»  Lake  turvey  in  1676,  for  the  Jiecal  year  ending 
JMn0  OOt  Jb99* 


1808. 

1899. 

Julj. 

Auf. 

Sept. 

Oot 

Not. 

Dec. 

Jaa. 

Jab. 

Mar. 

Apr. 

May. 
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2.73 

100 

l&ti 

2.16 
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8.86 

150 

153 

8.56 
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1S8 

lI«tD  fer  til*  yMT  July*  189S^iiim,  1899»  tMI  tei. 


wateb  lsvel  of  lake  michioah. 

report  of  caft.  james  g.  warren,  c0hf8  of  engineers,  for  imk 

fiscal  year  ending  june  so,  1890, 

Unitbd  States  Enqiubeb  Qpfiob, 

Milwavikeo^  Wio,,  Jutf  14, 1899. 
Obnbral:  I  have  the  honor  to  trnnsniit  herewith  dfiBgmm*  ebowing 

water  levcl.s  of  Lako  Micliiijfan  at  Milwaukee,  Wis.,  and  Kscatiaha, 
Mi(  h..  for  the  fiscal  year  eudiug  June  and  table  of  monthly 

nieaus. 

•  •••••• 
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The  reductions  to  plane  of  reference  are: 

ForMUwauke«^  Wit  ,  0.61 

FnrEMftiiftb^lIidi  «  •  •  0,80 

Very  respectfully,  your  obedieut  servaut, 

J.  G.  Warren, 

Bhg«  Geo.  John  M.  Wilson, 


JfMtiUf  metmt    iMlir  UveU/or  tkt  ttoliMa  givm,  Mmo  j^lam  ^  r^ertm9§  1876* 
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•BayftoanoTeir. 


WATER  LBTEL  OF  LAKE  ERIB. 

ESPOET  OF  COL.  J  A  RED  A.  SMITH,  COEPS  OF  ENGINEERS,  FOR  THE 
FISCAL  TBAS  ENDING  JUNE  SO,  1899, 

Unit£D  States  Engikkeb  Office, 

Cleveland,  Ohio,  July       J 899. 

General,  r  I  have  the  boDor  to  forward  herewith  record  oi'  water 
leyels  on  Lake  Brie  tor  the  flseal  year  ending  Jane  30, 

The  records  were  taken  at  the  liglit  house,  Monroe,  Mich.,  and  in 
the  harbors  at  Cleveland,  Ashtabnin.  Conneant,  Ohio,  and  Sne)  Pai 
Very  respectluUy,  your  obedient  ^ervantf 

Jared  a.  Smith, 
CoUmelj  Cor^s  oj  JSnginetn^ 

Bfig;  Gen.  Johh  M.  Wilson, 

Okitfo/MnifiiiMrSf  U.S. Am 


WATBB.LBTEL  OB8EBTATION8  FOB  LAKE  EBIE  FOB  THE  FISCAL  TEAR 

EMDINO  JUKE  90,  1^9. 

MvHlliIy  viean  of  water  terela  for  Monroe,  Clereland,  Ashtabula,  Conneaut,  and  Erie 
karloi's,  ij-preesed  in  feet,  btlow  the  plane  of  reference  adopted  in  1S70,  that  plane 
hHny  the  turf  ace  ^  Mgk  waimr  «(f  1838,  Md  8M  ftet  aftore  the  mean  level,  1860  to 
1876f  inclurite. 
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WATEB  LEVEL  OF  LAKE  OKTABIO. 

HE  FORT  OF  CAi'T.  G  HA  HAM  D.  FITCH,  CORPS  OF  ENGIHEER^,  FOR 
THE  FISCAL  TEAR  ENDim  JUNE  90,  1899, 

Uhited  bZATEs  Engineer  Ofptce, 

Oswego^  N.  F.,  July  (J,  1899, 

General:  I  liave  the  houur  to  transmit  herewith,  in  duplicate,  the 
monthly  means  of  the  water  levels  of  Lake  Ontario  at  Charlotte  and 
Oswego,  K.  T.,  reduced  to  the  United  States  Lake  Survey  plane  of  ref- 
ereuces  for  Lake  Ontario,  July  1, 1898,  to  June  30, both  iiiolllsi?e. 
Very  lospoctfuUj,  your  obedient  servant, 

Graham  D.  Pttoh, 
Captain,  Corpa  oj  Mnyineer$m 

Biig.  Gen.  John  M.  Wilson, 


JfoMtAly  Mian  0/wtt«r  levels  of  L«M»  Ontario  below  tt«  jilaM  of  nf'grmm  l»  ISTB,  icftM 
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IMPROTEICENT  OF  THE  YELLOWSTONE  NATTOKAL  PARK,  INCLUDIKO 
THE  CONSr&UCTIOK,  BEFAIR,  AND  MAINTENANCE  OF  BOAOtt  AND 
BBIDQES. 


REPORT  OF  CAPT,  H,  M,  CEiTTSmSN,  CORPS  OF  BFOnfERRa,  OFFICER 
IN  CHARGE,  FOR  TEE  FISCAL  YEAR  EEDINO  JUNE  SO,  1899, 

United  States  Engtnkkr  Office, 

i^t.  Louis^Mu.,  'hiltf  fi,  1899, 

Gensuax.:  I  have  the  honor  to  Mubmit  herewith  my  annuul  report 
fbr  the  flacal  year  eoding  Jane  30,1899,  upon  the  work  of  improvement 
of  the  VellowBtone  National  Park*  My  aHHigument  to  eharge  of  this 

work  dates  only  from  the  *-*r)th  of  March  las^t.  The  work  not  haviiig 
been  under  the  charge  of  the  Coi  [)s  of  I'lifjincers  lor  several  years  past, 
the  operatioiiH  ibr  that  portion  of  the  yc;ir  prior  to  the  above  date  will, 
it  iA  presnmed,  be  duly  reported  through  the  proper  department.  Only 
$5,000  of  the  euneiit  a])pro|)iiatiou  (act  of  March  1899)  was  made 
availablo  before  .Iul\  1,  and  this  has  been  expeiHled  alinnst  entirely  in 
the  re^ruiar  spring  repairs  ui)oii  the  road  system.  The  exti ani dinary 
lateness  of  the  season — the  latest  known  in  the  history  of  tiie  Park — 
has  deferred  even  these  minor  operations  beyond  any  previous  expe- 
rience and  has  carried  them  into  the  next  fiscal  year.  There  ia  little, 
therefore,  in  the  way  of  actual  work  to  report  since  1  took  charge. 

The  annual  repairs,  including  opening  the  roiuls  through  the  snows 
which  lay  very  heavy  on  the  higher  sections  of  the  road  system,  were 
actively  prosecated  during  the  month  of  June.  A  veritable  winter 
climate  prevailed  tbronghout  the  tipper  Park  daring  the  first  half  of 
the  month,  snowstorms  being  of  almost  daily  occurrence.  The  melt- 
in<r  of  the  ST10W8  and  the  frequent  storms  lel'ttheprroundin  many  places 
thoroughly  soaked,  at  the  very  time  wiien  the  heavy  supplies  ibr  llio 
hotela  were  being  hauled  into  the  Park.  It  has  been  with  much  ditU- 
cnlty,  therefore,  that  the  roads,  which  as  yet  are  composed  for  the  most 
part  only  of  the  soil  throngh  which  they  pass,  have  been  placed  in  fairly 
passable  condition  in  time  for  the  openinp^  of  tli(^  t^xirist  season.  The 
a4'Conipanying  phot<)^'iai»hs  will  convey  some  uica  of  tlie  dilliculties 
encountered  in  this  work.  The  ordinary  method  of  doing  this  prelim- 
inary work,  based  npon  many  years'  ez|ierience,  is  to  send  out  parties 
at  as  early  a  day  as  practicable  to  shovel  a  passage  through  the  deepest 
snows  t  hen  to  follow  up  this  work,  as  s  on  as  the  snow  is  mainly  gone^ 
witli  one  or  two  considerable  j^arties  efpiipped  for  re^nlar  road  work. 
These  parties  ojien  and  repair  dama);>ed  culverts;  repair  the  bridges, 
clear  away  landslides  and  fallen  timber,  smooth  np  the  road  sarface 
with  grading  machines,  repair  retaining  walls,  and  do  wliatever  else  is 
reoccured  neosssaiy  by  the  autioa  of  the  elements  dating  the  long  and 

9S8S 


Digitized  by  Google 


38G4     Bk:POBT  of  THh  CHJiiF  OF  ENGINEERfi,  U.  8.  ARMY. 

Mvere  winters  which  prevail  in  this  region.  As  ft  general  thing,  hit 

weather  follows  closely  tipon  this  preliuiinnr-j'  woi  k  and  is  the  most 
important  fiU'tor  in  putting  the  roa^ln  in  t^ood  oidn  .  Under  such  cir- 
cumstanees,  two  or  three  weeks^  work  sufiiceii  to  place  the  system  in  as 
good  cooditioQ  M  it  is  svsoeptible  oil 

In  other  years,  when  the  seasons  are  late  and  the  snow  melting  and 
resultant  storms  continue  aft^r  the  spring  traffic  has  opened,  the 
]>r«t1»UMn  18  far  more  serious.  The  experimeiif  Ims  been  tried  this  year 
on  a  small  scale  of  [>ostin^  section  gangs  ut  intervals  throughout  the 
Park,  similar  to  those  on  railroads.  Otdy  moderate  results  are  looked 
for,  however,  in  this  direction.  The  road  system  is  not  yet  in  a  state 
of  efficiency  to  make  it  a  complete  success.  With  macadamized  pikes 
the  system  of  small  repnirs  by  nection  crews  would  undoubtedly  be  the 
best,  btit  now  the  re[mirs  so  often  ainonnt  to  actual  reconstruction  that 
small  parlicH  are  incompetent  to  handle  tlieai.  The  sectiou  plan  is  beiug 
tried  npon  the  urgent  recommendation  of  several  parties  who  nnder^ 
stand  the  needs  of  the  Park  thoroughly  from  long  residence  here^  and 
doubtless  eoiisidernhlo  benefit  will  result  from  the  trial. 

In  addition  to  the  current  repair  work,  plans  have  been  matured  for 
the  new  work  of  the  season  which  will  be  begun  promptly  upuu  tbe 
opening  of  the  newtflecal  year.  This  work  will  consist  mainly  in  the 
building  of  a  new  road  of  about  3  miles  length  between  Mammoth  Tlot 
Springs,  Wyo.,  and  GJolden  Gate.  This  line  has  been  selecte<l  after 
several  personal  examinations  by  the  oUicer  in  charge,  aud  is  now  being 
laid  out  by  instrumental  surveys  preparatory  to  commencement  of  the 
work. 

In  makinip  np  the  estimates  for  the  ensuing  year  in  accordance  with 

the  customs  and  regulations  of  tlie  Engineer  Department,  to  which 
this  work  is  now  returned  aft43r  the  experiment  of  withdrnwal  durin? 
a  period  oi  four  and  one-half  years,  it  wiU  ooutribate  to  a  better  under- 
standing of  the  magnitude  and  importance  of  tha  work  if  a  brief 
8ket(3h  of  its  origin  and  development  is  given. 

The  discoverers  of  this  region  in  1870  found  numerous  trails  of  infre- 
quent nsp.  nnide  by  the  Indians,  passing  over  several  of  tbe  routes 
now  loliowed  by  the  regular  highways.  As  travelers  became  attracted 
here  in  the  early  seventies,  saddle  trails  developed  leading  to  the  prin- 
cipal localities  of  interest.  The  main  trail  led  l^m  the  Mammoth  Hot 
Springs,  via  Mount  Washburn,  to  the  falls  of  the  Yellowstone,  cross- 
ing thenee  by  the  now  abandoned  Mary  Mountain  route  to  the  Fireliole 
Geyser  Basins,  where  it  was  joined  by  another  trail  coming  in  from  the 
valley  of  the  Madison  on  the  west.  Daring  the  superintendency  of 
Oolonel  Norris,  1878-1882,  several  wagon  trails  (mere  passage  ways  ihr 
wagons,  with  no  grading  except  where  absolutely  necessary)  were 
built,  and  the  preseTif  <jrpneral  liiie  was  opened  from  the  Mammoth  Hot 
Springs  to  the  Upper  Geyser  iiasin,  with  a  line  across  Mary  Mountain 
to  the  lake  and  canyon,  in  1883  the  roadwork  was  formally  assigned 
to  Lient.  D.  O.  Kingman,  Oorpa  of  Engineers,  by  whom  the  project  for 
the  Park  road  system,  as  it  has  since  been  worked  out,  was  prepared. 
Lieutenant  liingman  himscJf  made  animportantoommencement  to  this 
work. 

The  project  tor  a  system  of  tOQiist  routes  to  the  various  points  of 
interest  in  the  Yellowstone  National  Park,  as  proposed  by  Lieutenant 
Kingman,  and  slightly  modified  since,  embraces  a  belt  line  which  makes 
a  griK'v  il  circuit  of  the  l*ark,  approaches  by  which  the  belt  line  is 
reached  from  various  points  on  the  Park  boundary,  and  side  roatls  to 
scattering  points  of  interest.  To  these  might  also  be  added  the  numar- 
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0X18  trails  nsed  mainly  by  scouts  and  troops  in  protecting  the  Park,  but 
involving  little  if  any  outlay  for  coDStruction  or  maintenance. 

The  Belt  Line,  as  proposed,  includes  Mammoth  Hot  Springs,  Hbrris 
Geyser  Basin,  t\w  Firehole  Geyser  Basins,  the  Yellowstone  Lake,  the 
Grand  Canyon,  and  the  section  near  Tower  Falls  below  the  Grand 
Canyon  at  the  northern  baise  of  Monnt  Washburn.  Between  Norri.s  and 
the  Grand  Canyon  there  is  a  crossroad  which  will  always  be  of  use  for 
freight,  even  when  the  Belt  Line  is  eomplete  and  tonrist  travel  no  longer 
passes  over  it. 

The  main  approaches  will  probably  not  exceed  one  on  each  side  of  the 
Park.  Of  these  tlie  ])rincipal  one  now  is  on  tliP  north  via  tlic  (iaidmer 
Bive^  to  Mammoth  Hot  Springs  j  this  is  tlio  oSoi  ikem  racilic  coanec- 
tion. 

The  next  most  important  approach  is  from  the  west  via  the  Madison 
Valley.  The  Utah  Northern  connection  is  here,  although  therittkoad 
is  a  day's  journey  from  the  boundary  of  the  Park. 

The  southern  approach  leads  up  the  valley  of  the  Snake  Kiver  from 
the  celebrated  locality  known  a^Jackson  Hole,  and  joins  the  Bel)»  Line 
at  the  Yellowstone  Lake.  With  a  sonthem  railroad  conneetion,  this 
will  be  an  important  approach. 

On  the  east  there  is  no  rejjular  apy>roach.  There  is  a  road  to  the 
northe^ist  corner  of  the  Park  from  near  Tower  Falls,  but  it  is  used 
almost  exclusively  by  miners  located  just  ontside  the  bonndaiy.  It  is 
probable  that  before  many  years  it  may  be  necessary  to  make  an 
ai>pr<>ach  from  Big  Born  Basin  via  Jones's  Pass  to  the  outlet  of  the 
Yellowstone  T.akc.  The  necessity  for  such  a  l  oad,  however,  will  be 
contingent  upon  the  advent  of  a  railroad  in  the  iiasin,  aud  it  is^  there* 
toir%  not  im^ded  in  the  present  estimate. 

8IBS  BOADB. 

There  are  several  of  these,  and  there  will  be  many  more.  Some  are 
passable  by  wagons,  others  only  by  saddle  horses.  The  principal  ones 
are  as  follows:  Aronnd  the  formation  of  Mammoth  Hot  Springs;  to 

Bunsen  Peak  and  the  Middle  Gardiner  Falls;  to  the  various  objects  of 
interest  in  the  Firehole  (leyser  Basins;  to  the  Lone  Star  Geyser;  to 
the  2!iataral  Bridge,  near  the  Yellowstone  Lake;  to  Sulphur  Mountain, 
and  along  the  brink  of  the  Grand  Canyon  of  the  Yellowstone  below 
the  Falls. 

The  total  mileage  of  the  projected  system  is  abont  300  miles. 

Of  the  foregoing  project  the  following'  iM>rtinns  are  now  completed  in 
the  form  of  an  ordinary  graded  dirt  road  18  leet  wide: 

The  Belt  Line  is  complele,  with  the  exception  oi  the  purliou  from  the 
Grand  Ganyon,  via  Tower  Falls,  to  within  3 J  miles  of  Mammoth  Hot 
Springs.  The  fonr  approaches  are  all  pasftAle  by  wagons,  but  only 
portions  of  all  exce]»t  the  northern  {ii>j)ro;H  h  are  completed.  Not  more 
than  one-third  of  the  work  is  done  on  the  other  three  which  is  required 
to  place  them  in  as  good  condition  as  the  other  roads  in  the  Park.  Sev- 
enU  of  the  side  roads  are  open,  bnt  they  are  nearly  all  of  the  simplest 
form  of  constrnction  that  will  make  a  passable  driveway* 

The  work  stiU  remaining  to  be  done  to  complete  the  piqieet  iB  as 
follows : 

Belt  Line, — A  new  road  of  about  3  uiiles  in  length,  to  cut  out  the  yery 
severe  grades  between  Mammoth  Hot  Springs  and  the  Golden  Gate; 
about  a  half  mile  of  new  road  in  Gibbon  Canyon,  to  dttoQt  some  heavy 
fittdes  then)  the  x»laiiig  of  abont  d  miles  of  the  praint  md  in  that 
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Ticinity,  to  protect  it  from  flotnls  i?i  the  Gibbnn  River:  the  construction^ 
or  rather  coiiiplcf inn,  of  afjoTit  4  niiles  of  road  ii<>ar  Uio  Fonutaiu  Hotel; 
the  coDstructiuu  oi  about  6  miicd  of  road  trom  iiiutl'  Poiut^  ou  the  Yel* 
lowstone  Lake,  to  Bridge  Bay,  and  the  eoii8l>raotio&  af  a  new  foad  fhmi 
the  Grand  Oanyon,  via  Tower  Falls,  to  the  Ea^t  Gardiner  Falls. 

On  the  nortliertt  npprcr  K  h  about  H  miles  of  new  road  is  reijuired  to 
diminish  existiii;;  jjrade.s  and  eliminate  a  stretch  that  Ih  <la?iLroronK  from 
overliauKiug  ciitls  of  loose  rock.  Ou  the  western  approacli  about  4 
mileB  of  road  remain  to  be  eonatraeted.  The  eontliem  approach  ha» 
been  ^'r(i])be<l  and  cleared,  bnt  remains  to  be  graded — ^in  all,  aboat  20 
niile«  of  work.  On  the  eastern  np]>ro-aoh  there  remain  about  15  miles  of 
new  work  to  be  done,  ineludinj;  two  large  bridges. 

Of  the  side  roads  the  most  important  still  uulinished  is  a  road  for  2 
or  3  miles  down  the  Grand  Canyon  on  the  right  bank.  Thia  will  mvol?6 
the  construction  of  a  costly  bridge  over  the  Yellowstone. 

The  bridges  throughout  the  Park  liave  hitherto  all  been  constructed 
of  wood.  Although  they  have  answered  tlieir  ])urpose  admirably,  many 
ueeil  to  be  reidaced,  and  this  should  now  be  done  with  the  most  approved 
eteel  structures  with  masonry  abutments. 

The  project  as  above  oatlined  does  not  include  macadamizing  the 
roads.  It  has  been  assumed  that  this  would  be  done  along  with  the 
annual  work  of  mainreuance  and  repairs.  This  improvement  is.  how- 
ever, an  absohitely  t  stseunal  leature  of  the  road  system,  for  the  8oil  is 
such  that  it  is  impossible  to  maintain  the  roads  in  good  condition  iu 
either  the  wet  or  dry  i>orttonB  of  the  year. 

Of  the  new  piant,  which  is  essential  to  the  care  and  maintenance  of 
the  road  Rvstetn,  a  rock  crushing  outfit,  coucretO'mixing  plant,  and 
complete-  (i(  1  rick  outfit  are  immediately  needed. 

Although  the  work  ou  tlie  road  system  involves  nearly  90  per  cent  uf 
theannnal  expenditure  ot  pubKo  money  in  the  Park,  the  pressarefor 
new  work  has  always  been  so  great  that  it  has  never  been  poaidble  to 
pro\  i<le  a  suitable  oftice.  That  now  used  is  a  miseraMf  oxcuse  for  !n< 
ortice  iMiilding,  having  been  knocked  together  at  otld  times  from  the 
crudest  and  cheapest  materials.  A  good  office,  messhouse,  and  a  ware- 
house are  necessary     the  proper  ezeoution  of  the  work.' 

Below  is  an  estimate  of  the  amount  required  for  the  completion  of 
the  existing  project  after  the  work  of  the  present  season  is  done: 


New  road  In  Gardiner  Canyon,  indadine  .3  steal  bridgna  $10^000.00 

Uoad  thronj^h  Golden  Gate  Canyon,  iniaudin};  a  ne^v  steel  bridge,  to  re- 

fdace  wooden  bridge  around  cliff,  and  widening  road  along  did',  the 

uttor  all  8<ilid  rock  ■:   ]|^000.€0 

Haiaiug  3  oiileii  of  road  in  Gibbon  Canyou,  and  cutting  out  1  mile  of 
dang^roQt  grades;  also  opening  4  miles  of  new  road  down  tlu  Gibbon 

to  (imiect  with  wi  storn  approa  li  ..........  16,000.00 

Cooipiution  of  8  miles  of  road  near  Fountain  JUotel   8^000.00 

Complotlon  of  Bonthern  approaeb  along  Sniiko  Bivor,  20  miles   20, 000. 00 

Ke  V  ro  id  from  West  Thumb  to  Natasu  Bridge,  entting  ont  pramnt  line 

around  Lake  Shore,  8  miles   16.  fX)0.00 

Surfacing  new  ro««i  from  Lake  Hotel  to  Gmnd  Canyon,  15  miles   15. 000. 00 

New  bri<I<'f*  .ktoss  tlie  Yellowstone,  nrar  the  Falls   20,000.00 

New  roa<l  dowu  ri^iht  bank  of  Gran»l  C'nuvon,  3  miles   6,  OOO.OO 

Now  road  near  Grand  Canyon  to  cut  out  dangerons  hills   5.  (KX).  00 

New  road,  Canyon  to  N'orris,  10  miles   20^000.00 

New  roud,  Graud  Lauyou,  via  Tower  Falls,  to  Muuiiuutli  Hot  Springs,  3d 

miles   72.    ■  .  0() 

New  bridge  over  Yellowstone  near  Tower  Falls   10,  uOO.  00 

New  bridge  over  Lamar  River   5. 000. 00 

Coniplf  tion  of  6SSt  »pptoaoh»  15  miles   15.  Cion.  X) 

New  plant   5, 000, 00 

New  olBoe  nad oilmr  buildi h'^h   6^ 000.00 
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fnrrfnt  npairft  ftlicl  iiiaintenanco  for  seiison  of  1900 ............... tlO,rN"0.r;0 

New  bcidxed  at  varioas  poiute,  6  needed  at  ooce  ...•.••.••.••,•••.«•....  12,0U0.(J0 

OiSee,  tnnep<yrtotion,  and  mlrioellaueotu  ezpaiiBM   10^  OOOk  00 

Thero  nhmiM  also  Vit<  added  for  flearing  out  and  rendering  more  eanily 
paiiHabio  the  uuoierous  trails  throughout  the  Park,  which  are  eMeatial 
to  its  proper  poHoe  sod  pvoleotion   6, 000. 00 

Total  for  couii)let.ion  of  projet  L  iu  a  single  season  300,  OCX).  UO 

The  Huperiiitendeiit  has  submitted  to  me  the  foUowiiij^  estimate  of 
improvemeuts  which  have  become  uecessary  to  facilitate  bis  work  iu 
protectiug  the  Park : 

Two  now  Htation  bongen  for  troops  at  detached  points  in  Park.   $1, 912. 50 

Four  and  one-half  milos  of  fence  along  north  boundary,  to  keep  gwneln 

Mid  eattle  out,  in  the  vicinity  of  the  villRjso  of  GMdiner,  Mout   9^  260. 00 

Station  honse  and  entrance  gate  at  northern  eotmnco  to  Park,  where 

toiiri'>ts  ii'i»Hl]y  arii\^p     1,200.00 

Survey ingi  mouuuieutinic,  and  otherwise  marking  boundariea.  miles 

»tt75   4.425.00 

10,787.50 

Total  appropriation  ffecominendod  tut  next  flacal  year.  ••••  810^  787.50 

There  is  thus  needed  to  complete  tbe  necessary  improvement  of  the 
Park,  it  done  in  a  single  season^not  lees  than  ?':Ma,0(M).  After  tliat  the 
annual  cost  of  the  T*ark  road  system  will  be  that  of  mainteiiHiice  only. 
This,  at  iirst,  may  amount  to  $100  per  mile  per  year — a  very  small 
ooflt — aod  even  this  will  diminish  with  time  as  the  roads  become  tlior- 
oaghly  maeiidamized.  ^ 

In  recommend inj^  that  this  sum  be  appropriated  at  once, either  directly  * 
or  by  authorized  eontnu  ts,  the  good  of  the  work  itself  has  not  alone 
been  consulted,  but  economy  of  eost  to  the  Government  as  well.  It  is 
certain  that  to  complete  the  project  under  the  present  system  of  small 
appropriations  will  cost  the  Government  twice  the  above  sum.  As  it 
now  is,  only  small  pieces  of  new  work  can  be  taken  up  in  any  one  year. 
It  has  several  times  iiapi)ened  that  praetically  the  whole  apim  ifria- 
tion  has  gone  into  annual  repairs.  Sach  work  as  it  is  found  possible  to 
undertake  has  nearly  always  been  left  in  a  partially  completed  state,  in 
which  it  is  so  much  damaged  by  the  severe  winters  that  a  good  part  of 
it  has  to  be  done  over  again.  Only  once  in  the  history  of  the  work  has 
it  been  possible  to  make  any  really  rapid  progress  toward  its  comple- 
tion; that  was  iu  the  season  of  1801,  when  two  appropriations,  aggre- 
gating $150,000,  were  available.  Nearly  60  miles  of  road  were  con- 
stmctod  at  tliat  time.  It  is  not  possible  to  get  a  start  with  the  present 
system  of  small  appropriations,  and  the  officer  in  charge  is  every  year 
confronted  with  the  dilemma  of  havinj?  to  abandon  all  new  work  and 
sjx ml  the  money  in  necessary  repairs,  or  let  the  roads  go  to  pieces  if 
he  undertakes  any  new  work.  Every  cousideiatiou  of  economy  to  the 
Government  and'  advantage  to  the  work  will  be  promoted  by  providing 
at  once  the  sum  necessary  to  complete  this  project.  If  thlB  can  not  be 
done  by  a  direct  appropriation,  theii  the  next  best  plan  would  be  to 
authorize  contracts  to  the  amount  of  the  balance  not  directly  appro- 
priated. If  the  latter  method  were  adopted,  10  per  cent  ought  to  be 
added  to  the  above  estimate. 

In  regard  to  the  purposes  for  which  this  money  is  being  expended,  it 
may  fafcly  be  snid  that  no  public  work  is  better  justified  by  the  results 
so  far  realized.  Tlie  Park  itself  is  fultilling  the  purpose  of  its  creation 
beyond  the  expectation  of  its  most  sanguine  ad  vocat^is.  Ah  a  refuge  of 
Hm  native  fluma  of  the  oontinent  it  is  an  uaquaMed  mioceia»  As  a 
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resort  for  pleasure  seekers  and  those  interested  in  natnral  cariosities 
it  lias  coiitiinianv  «_rrown  in  public  favor.  Its  ndministrafio!!.  protec- 
tion, and  luelhuds  ot  caring  lor  tourists  have  developed  inU^  a  coinprehen 
give  and  admirable  system.  Congress  may  therefore  rest  assured  that 
an  appropriation  for  the  completion  of  tbeapproyed  project  of  impcoye- 
ment  of  t  ho  Yellowstone  national  Park  will  be  in  eveiy  sense  a  jndieions 
expenditure. 

It  is  not  possible  in  this  report  to  present  a  precise  stateiiient  of  the 
cost  of  the  exi^^ting  project  since  its  adoption  in  1883,  for  in  the  earlier 
years,  as  well  as  in  tlie  fonr  jnst  past,  tbe  appropriations  have  gone  in 
part  to  other  purposes.  At  tbedose  of  the  present  season^s  work  a  com- 
plete statcrruMit  of  these  expenditures  will  be  worked  up  from  the  records. 
The  amount,  however,  will  vary  but  little  from  $(>oO,Ul)0,  which,  with 
the  1300,01X1  iiereiu  asked  lor  aud  the  $40,000  to  be  expended  during  the 
present  season,  will  make  tbe  cost  of  the  completed  project  fiaJl  witbin 
$1,000,000.  A  very  considerable  part  of  this  sum,  however,  has  been 
used  in  repair^;,  tnaintenaiice,  and  reconstruction,  and  the  actual  first 
cost  of  the  project  will  probably  not  exceed  #760,000. 


March  25,  ISU'J,  when  Tvork  wn«  ttinud  over  to  Kugiuoer  Department,  b»l- 

anre  uDoxpendMl   $1,681.33 

Allotted  frntn  Mj'propriation,  soDdry  civil  act  of  March  ?.  I^'!*''  f-^ajOOO 

inimediultily  uvuiiable)    35,  500.  OO 


*  June  30, 1899,  amount  expended  andor  Engineer  Departnieilt daring  fiscal 

7««r   1,607.55 


Jnly  l,1839^bi]«iiraiinexpeikil«d  •   89,383.78 

Jal7 1, 1883,  ontmndbig  llftbimiM   4, 883. 78 


Jnly  1, 1889,  balance  a-rallable  •   80,  SOO.  00 


Amount  required  for  completion  of  existing  project  ;  31U,  OOOAto 

Amount  that  can  be  profitably  expanded  in  fiacal  yearending  June 30, 1901.  310^ 000. 00 


Total  uraount  expended  on  existing  project  to  June  30,1899,18  (approxi- 
mately}   660.000.00 


Teiy  xespectfally,  year  obedient  aervaoty 

H.  M.  OHITTSimBH, 

Brig.  Oea.  John  M.  Wilson, 


ZM  ofeMlUm  engUtmn  mphjfed  on  tcorkofimpfwmmtim  Y^ttmNiome  Kmihntt  Parit, 

Wvominff.  from  JuJi/  7,  rS9S,  to  Jmte  ,fO,  7899^  i»elKti««^  «ll4rr  MNMby  tMl  QOU  e/ 

Jubi  1,  J^9S,  and  March  S,  ISOO,  for  1S99  and  1900. 
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Ahittraci  of  proii-i-uls  io  furniah  teamt  and  saddle  and  pack  animnh,  opened  at  .yfinn- 
imttk  Mot  Spnng$,  Wyo.,  Ju»9  16,  1899,       Copt.  M,  M.  ChitUndem,  Corp*  qf 


Namb«r, 

iu()r« 
or  IttM. 

No.  1.  J. 
Lloyd. 

No.Z  T.P. 
CftUaKhan, 
Mammoth 

Hot 
Spriiura, 
Wyo. 

No.  3.  C.B. 
Scott.  Oar* 
diner. 

6 
6 
30 
30 
6 
13 

Ptr  day. 
95.H0 
8.80 
8. 40 
l.BO 
.42 
.42 

Ptr  day. 

15.  eo 

No  bid. 
3.60 

No  bid. 
1.00 
LOO 

Ptr  daft. 
95.00 
8.80 

a.s$ 

.4S 
.45 

Th*  amoaut  available  uuder  tliis  oou tract  U  j^,500. 
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EXFL0EATI0N8  AND  SURVEYS  IN  MILITABY  DEPASTMENTS. 


F  F  F  X  . 

ftECONNAISSANCES  AND  EXPLORATf<       IN  THE  DEPABTMENT  OF  THE 

PACIFIC. 


ANNUAL  REPORT  OF  LIEUT.  COL.  CHARLES  L.  POTTER,  CHIEF  ENOI- 
NEEE,  UNITED  STATES  VOLUSTEERS,  CAPTAIN,  CORPa  0FBNQINEME8, 
FOE  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1S99, 


Offiob  Chief  Bncunebb, 
Dbpabtubnt  of  thb  Paoifio  and  Eighth  Army  Coups, 

Manila,  l\  I.,  June  HO^  1899. 

Genebal:  I  have  the  honor  to  forward  lierewitli  surh  reymrts  as 
have  been  made  by  me  as  Chief  Eugiueer  to  the  Depai  tmeut  Com- 
mander, and  sneh  reports  as  have  been  made  to  me  by  dififerent  offieets 
commanding  Company  A  and  ditt'erent  detachments,  as  follows: 

1.  Report'  of  the  operations  of  Company  A,  Battalion  of  Engineers, 
February  5, by  Lieut^  W.  G..  Uaan,  Third  U.  S.  ArtiUery  (with 
map). 

2.  Report  of  operations  of  Oompany  A,  Battalion  of  Engineers,  from 
September  7, 180S,  to  March  5, 18t>9,  by  Lieut.  W«  O.  Haan,  oommaud- 

ing  company  during  this  time  (with  niaj))'. 

3.  Report'  of  operations  ot  detachment  under  V^])X.  F.  R.  Shunk, 
Corps  of  Engineers,  U.  S.  A.,  from  March  22  to  April  a,  1690  (with  my 
indorsement  thereon). 

4.  Report  of  operations  of  detachment  under  Lieut  W.  P.  Wooten, 
Oorps  of  Bngineers,  (J.  S.  A.,  from  March  23  to  April  30,  1809. 

5.  Report  '  of  o]>erationa  for  May,  1899,  by  Lieutenant  Wooten  (with 
my  remarks  t hereon \. 

6.  Report^  of  operations  for  June,  ISD'J,  by  LieuU  iiaut  Wooten. 

7.  Report  of  o|)6rationBof  Coiiii)any  A,  Battalion -of  Bngineers,  from 
March  11  to  June  30,  1890,  by  Captain  Shtiuk. 

H.  Copy  of  my  report  of  operations  and  supply  of  line  for  month  of 
Febrnary,  IS'J.i. 

0.  ('opy  of  my  reiK)rt  of  operations  since  joining  the  expedition. 
In  carrying  on  the  work  of  this  department,  l  have  been  yery  ably 
and  cheerfully  assisted  by  the  otiicers  on  duty  with  the  company.  I 

cait  nrtt  speak  too  hi^^hly  ot'lhi-  worlc  done  by  Lieutenant  Wooten,  who. 
altliough  a  youn^;  otheer  with  limited  experience,  has  taken  hold  of  all 
problems  with  great  ability,  zeal,  and  ingenuity. 

>  Not  printed. 
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Lieat.  Horton  W.  Stickle  is  au  energetic  and  cheerful  worker,  and 
faiR  Hhort  Berrice  wit!i  the  compauj  has  ahown  me  that  he  willii]idoabt> 
edly  make  a  tiue  ollicer. 

Lieat.  William  G.  iiaan,  Third  U.  S.  Artillery  (now  captaiu  and  asHist- 
•Dt  qoartermaBter,  U.  S.  V.)t  BVi^  excellent  work  in  coinmaDd  of 
the  oompany  that  I  feel  that  jaatiee  requires  that  I  give  him  special 
mentioiK  Dnrinjr  the  time  of  Tn's  comminid  I  was  so  located  thiit  1  aaw 
a  grtat  tlejil  of  the  men,  and  their  dt-(  i]>line  and  cheerfulness  under 
all  conditions  surpassed  anything  1  have  ever  seen  iu  a  command, 
while  bis  judgment,  untiring  energy,  and  Interest  in  bis  work  ebowed 
bim  to  be  a  wwj  8U])erior  oiBoer  in  every  respect. 
Teiy  respeotldlly,  yoor  obedient  eervaut, 

ClIAS.  L.  POTTF.B, 

LieuL  Cokf  U,  JS,  VoU*^  Chi^  Engineer* 
Brig.  Gen.  John  M.  Wtlson, 

ChieJ'  of  BngineaHf  U\  8.  A, 


BBFORT  OF  I<IB|]TEErjk]iT«00L0NEL  POTTER  OF  OPERATIONS  DURING 

FRBRUARY,  1890. 

Office  Ghiep  Enginbeb, 
Manila,  P.     Mardi  31  j  1899. 

Sir:  In  response  to  elronlar  from  Headquarters  Department  of  the 
Paeiilo  and  Eightb  Army  Corps,  I  have  the  honor  to  submit  tihe  follow- 
ing reymrt  of  operations  of  my  department  daring  tbe  month  of 

Febrnary, 

On  the  morning  oi  l<  ebruary  5, 1  sent  word  to  the  division  command- 
ers that  all  calls  for  engineer  tools  and  material  would  be  promptly 
filled,  requesting  that  the  First  Division  eall  on  the  engineer  company, 
and  the  Second  Division  call  through  meou  the  warehouse  at  Bin  on  da. 

i*rior  to  this  1  bad  sent  a  stock  of  tool«  and  material  from  the  mam 
warehouse  together  with  two  wagons  for  light  and  quick  work,  to  be 
kept  with  the  company.  In  addition  three  bnll  carts  were  kept  at  each 
place  for  use  as  needed,  and  orders  were  given  to  the  warehouse  to  call 
on  the  transportatioTi  qnarterraaster  for  extra  carts  if  needed,  and  to 
the  company  tf*  seize  any  such  to  be  found  in  case  of  emergency.  For 
light,  quick  work  Irom  the  warehouse X  called  on  Oaptaiu  Kimball  irom 
time  to  tbne  for  light  carts. 

At  tiie  warehouse  two  men  were  kept  night  and  day  with  directions 
to  fill  any  order  that  should  come  direct  to  them  from  any  commissioned 
officer.  All  orders  for  enij'ineer  material  were  filled  promptly  upon 
receipt  of  telegrams  or  ot  her  order. 

In  addition  to  furnishing  this  material  reconnaissances  were  made 
immediately  after  the  first  two  days*  fighting,  and  a  map  made  showing 
the  new  lines  and  loeation  of  troops. 

The  company  was  employed  under  Oapt.  Willinin  G.  Haan,  assistant 
quartei  master,  U.  S.  Volunteers,  who  did  excellent  work  in  rei)aus 
and  constructioo  of  bridges  and  roads,  cleared  the  ground  in  front  of 
Qeneral  Ovensbine^s  brigade,  and  attended  to  other  enjineering  work, 
besides  taking  part  as  infantry  in  the  operation  of  Febmaiy  6,  and 
making  a  reconnaissniu'e  oti  February  16. 

The  following  is  ro])()rted  from  Captain  Haau's  report  to  me  of  the 
operations  of  the  company  under  his  eommaud: 

The  entire  army  was  amply  eappUed  witU  eagioeering  aud  intronohinK  tooln,  m 
that  wkiiVTtr  th«  Ha*  stopped  U  «oiild  btt  Immedtoto^  iatnadied.  ThcM  tooM 
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were  supplied  from  the  depot  of  thn  rMef  t  ui,'inr>«:ir,  where,  und  r  llir  ili'  r rtion  of 
ibe  Chief  Engineer,  Ki>;htii  Army  Cui  pH,  men  of  the  company  wiik  aullicieut  trans- 
portotion  were  in  nsidinesM  to  iu^ttantly  Rupply  all  denianus  The  poeaession  of  two 
spring  wagons  and  noo<l  ponies  in  this  de]>of  j^reatly  facilitat^'d  the  quick  di-livery 
of  the  lighter  articlrs.  while  the  heavier  arthilesjsuoh  as  baleaof  sandbags, shorolA, 
and  picks,  bad  to  ho  li:iiilt!d  in  bull  o«rts. 

On  February  15,  I  took  tlie  company  ont  for  a  reconnnissnnr©  in  force  and  bcramo 
attached  to  part  of  thv  First  Krigude,  First  Division,  making;  a  demonstration  against 
Paterae,  near  I.aguna  d«>  Hay.  fhe  company  here  developed  a  considerable  force  of 
Iii<«iiTveDtB,  ftnd  was  nnder  lirt-  for  ftboal  an  hour  and  a  half,  our  snpporto  having 
withdrawn  without  our  knowleds?e. 

The  iiKMi  lM  li;i\e(!  tii;i;:niricently  nnd«'r  fire  and  a  torribl«i  lit-at,  fivt>  of  llifm  hcing 
partially  overcome  by  the  hot  sou.  The  distance  passed  over  this  day  was  27  miles 
of  rather  difHonIt  jnvnnd  and  on  a  very  hot  day.  The  nature  of  the  conntry  waa 
learned,  and  the  objc.  t  ot  tlio  reconnaissance  tnlly  acc  omplished. 

lu  this  I'oiuicction  1  wish  spncially  to  mention  rrivule  John  Varney,  jr.,  who  vol- 
nnteered  to  f{o  out  in  th<i  open  fie^l  to  recover  a  ha  vcraack  belonging  to  another  man 
of  tbo  compaiiy,  and  whicu  bad  teen  dropped.  He  was  fired  u]>oa  by  about  tt-n 
lusiirguutn  Horn  a  distance  of  about  200  yards,  and  showed  the  greatest  coolness  and 
oonrago  while  under  the  heaTy  Are. 

Btuce  hostilities  befjati  thft  compriny  has  repaired  all  roads  and  bridges,  bnilt  new 
bridges  where  necwssary :  ulso  a  now  ruad  to  center  of  First  Division  line,  keeping 
the  line  supplied  with  all  necessary  engineer  supplies,  maps,  etc. 

The  conduct  of  the  company  while  under  my  command  has  been  most  ezceUent,  and 
their  information  and  intelligence  of  sncb  a  high  order  that  discipline  is  maintained 
and  all  work  jjcrtonucd,  not  from  Icar  of  patn'slinient  for  ih  l^Um-Im,  nor  from  hope  of 
rewanl,  but  i'rom  a  higii  sense  of  duty  well  perfonned,  such  as  one  would  expect 
rather  from  officers  than  enlisted  men. 

The  part  taken  by  the  engineer  company  on  February  5  has  already 
been  reiwrted  by  Captain  Haan  through  me. 
Very  re«pectfally, 

Chas.  L.  Potter, 
TAeut,  Ool,f  U.  8.  VolunteerMf  Chutf  Mngiiieer^ 

The  Adjutant-Genek'At., 

J>epartment  of  Hie  i'acijio  and  Eighth  Army  (Jor£8, 


RErOiii  or  LIEUTFNANT-COLONEL  POTTER  OF  0PEEATI0N8  FROM 

UAY,  im,  TO  JUISE  30, 

Oppice  Chief  ENnixEi:u, 

Man  tin,  P.  /.,  JlWr  .77,  1^9"). 

Si]?;  I  have  the  honor  to  subnut  tlie  following  report  or  work  doiu' 
by  I  tie  Engineer  Departiai^nt  since  the  organization  ol  the  1* hiiippine 
expedition  in  May,  1898: 

1  reported  for  dnty  with  the  expeditionary  forces  to  the  Acting 
Adjutant  f]enrral,  I^c'pnrtmoiit  of  California,  May  13^1898,  and  later 
to  Maj.  Gens.  E.  8.  (  Mis  und  W  esley  Merritt. 

Application  wim  maue  at  once  tor  engineer  troops,  both  regular  and 
Tolmiteer,  and  for  ftindB  to  outfit  the  expedition.' 

For  troops  there  came  later  in  May  Company  A,  Battalion  of  Engi* 
neers  (3  officers  and  (U)  men,  afterwards  leoraited  to  120),  and  fonda 
Bnniri*Mit  for  all  purposes. 

During  the  month  of  June  a  complete  outlit  necessary  tor  an  ainiy 
of  20,(KI0  for  oue  year's  ser.vice,  including  a  siege,  was  parchaned  ana 
loaded  on  the  steamer  Morgan  Otty,  sailing  from  San  Frauoisoo  on 
Jniie  27, 18t)8. 

l-itMit.  W.  I).  Connor,  with  '20  men,  left  wifh  the  second  expedition, 
Lieut.  Charles  P.  Echols  following  with  luu  on  the  Iinfiana  on  June  27, 
anil  myself  on  the  Seic^turt  ou  the  29tli.   The  latter  vessel  arriyed  in 
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3ianila  Bay  .Inly  25,  and  I  found  Lieatenant  Connor^s  detaohinent  just 
ni(>\  M!;r  from  (Javite  to  Camp  Dewey.  With  this  pjirty  Lieutenant 
(  (Minor  ;uid  myself  made  a  reconnaissance  ol  the  tiont  around  to  San 
i'edio  Macati,  and  Lieutenant  Connor  repaired  roads  and  bridges  in 
several  places.  The  remainder  of  the  company  came  into  camp  a  few 
days  before  the  a<lvanee  on  Manila^  each  portion  heing  assigned  to  a 
brigade  of  tiu:  tsioti  uikU  r  Geueral  Anderson  and  coming  into  the 
city  with  the  oilier  imops.  • 

In  August  Lieutenant  Connor  was  assigned  to  duty  in  charge  of  the 
waterworks,  and  Lieutenant  Echols  being  sick  and  afterwards  ordered 
home,  the  compuiy  was  conniiaiKh'd  by  Lieut.  \V.  G.  llaaii,  Third 
V.  S.  Artilh'ry,  irom  that  time  till  March  II,  when  Capt.  F.  £.  Bhnnk 
reportetl  and  took  command  of  the  company. 

Prior  to  the  outbreak  of  hostilities  the  company  was  employed  in 
making  reconnaissances  as  lar  out  as  they  were  allowed  to  go  fin  one 
case  a  party  was  captured  and  lu»ld  at  iMalolos  as  prisoners  lortwo 
days)  in  surveying  the  city  and  n*pairing  roads  and  bridgt  s 

On  Fein  nary  o  the  comy>any  acted  as  infantry,  assisting  the  First 
Oalifornia  Volunteer  Infantry  in  the  capture  of  Sau  Pedro  Macati.  A 
few  days  later  they  made  a  reconuaissance  beyond  this  point  and  bad 
some  sharp  fighting. 

From  the  time  Captain  fc>hunk  look  command  the  con? pany  has  con- 
structed and  repaired  a  huge  number  of  bridges,  made  several  ferries, 
done  reconnaissance  work  in  many  places,  removed  snuken  cascoes 
lomled  witli  stone  at  two  points  in  the  Pasig  Kiver,  demolished  walls 
in  the  town  of  Pasig,  ainl  roi)aired  roads  at  various  places.  In  addi- 
tion to  this,  when  Ceneral  MacArthur  started  his  mlvanco  on  ]NLdolo8 
two  detachments  were  sent  out:  one  with  the  right,  under  Captain 
Sbnuk,  to  build  a  footbridge  over  Tnliahan  Biver,  and  one  with  the 
left,  under  Lieut.  W.  F.  Woo  ten,  to  assist  in  repairing  the  railroad  and 
remain  with  t!ir  coniTnand  ifidehnitely. 

After  buililing  the  footl>rirljr<'  on  the  n^^lit  the  detachment  under 
Captain  Shunk  also,  contrary  to  my  intention,  went  on  with  the  com- 
mand to  Malolos,  where  the  two  deta«rbment8  were  united  In  one  under 
Lieutenant  Wooten.  This  consolidated  detaehment  has  been  with 
General  MacArthur  ever  since  and  has  done  f'xfellent  work. 

The  conqmny  has  now  al»ont  tiie  same  stren^^th  witli  which  it  started 
out,  and  has  three  oiiicers,  Capt.  h.H.  iShunk,  Lieut.  W,  P.  Wooten, 
and  Lieut^  Horton  W.  Stickle,  all  of  whom  have  cooperated  to  do  rapid 
and  efficient  work. 

With  the  assistance  of  enlisted  nioii  dcf  ail(>d  from  the  company,  and 
with  transportation  furuislu'il  liv  tlic  <|nai  termasf  cr,  1  have  been  enabled 
to  furnish  promptly  all  tools  and  materials  called  lor  from  all  [joints  of 
the  line;  have  furnished  such  maps  as  could  be  obtained  to  all  parties 
asking  for  them,  and  by  furnishing  instruments  and  material  have  gotten 
some  very  good  reconnaissance  by  line  otticors. 
Very  respectfully,  your  obedient  servant, 

CUAS.  L.  PoTTEll, 

Lieut.  Col.j  U.  S.  ToluntcerSy  Chit-/  £ntjtncer» 
The  ADJUTANT'tilCNl'.RAL, 

DeparluivHi  of  the  l*ttcyio  and  Eighth' Army  Corpk, 
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SEPOBT  OF  LIEUT.  W.  G.  HAAK,  THIBD  ARTILLBBT. 

HEAlxa^ARTERS  COMPANY  A, 

Battalion  of  Engineers, 
Manila  J  P,     March  5, 1899, 

Sib:  I  have  the  honor  to  sabmlt  the  following'  report  of  the  opera- 
tions of  Company  A,  P»attalion  of  Engineers,  while  under  my  command, 
from  Septt'iiilxT  7,  18!>8,  to  March  .">,  ISIVJ. 

Soon  at'ttM  r  V  :is  placed  in  comniaiid  of  the  company  the  city  limits 
were  establisiietl  tor  the  purposes  ot  military  government.  It  was 
found  that  all  Spanish  maps  of  the  city  and  saburbs  were  inaccurate 
and  a  survey  was  required.  This  work  took  about  six  weeks,  and  the 
map,^  herewith  submitted,  was  made  entirely  from  our  own  notes  and  is 
as  nrcnrato  as  can  be  intwlo  by  the  ]>rismntif'  compass  and  t;n»<»  surveys. 

The  conjj)any  was  also  en;rajr<'(l  in  Imihling  and  repaiiinj;  brid^^es 
and  roads  in  and  about  the  city,  making;  accurate  surveys  tor  camps, 
drainage,  etc.,  saperintendiiig  the  grading  of  streets,  inspecting  and 
keeping  in  repair  the  i  h  ctric  light  system  of  Manila. 

Draftsmen  were  detailed  in  the  oMoeof  the  chief  engineer  and  tem- 
poi  arily  in  ollu  r  departments. 

A  number  ot  the  members  of  the  company  have  been  ]noi>3  or  less 
permanently  detached  for  surveying  and  doing  other  engineering  work 
in  the  various  departments. 

The  company  was  not  permitted  to  go  outside  our  lines  fr>r  the  pur- 
l>o8e  of  map  making,  but  1  have  been  myself  or  sent  <!cf  ;ii  hmants  over 
all  im|>ortant  roads  in  the  province  of  Manila  to  veriiy  8paui8h  maps, 
and  have  thus  been  enabled  to  supply  the  Army  with  reasonably  accu- 
rate maps  of  the  surrounding  country.  The  comnninding  officers  of  all 
organ  i/ations  having  been  supplied,  when  hostilities  broke  out  the  vi)m- 
pany  took  its  j>lace  on  the  fi^^hting  line  and  a  report  of  its  action  ou 
February  ."»,  18U9,  is  hereto  annexed. 

The  entire  army  was  amply  supplied  with  engineering  and  intrench- 
ing tools,  so  1 1 lat  wherever  the  line  Hto])ne<l  it  could  be  immediately 
intrenched.  These  tools  were  supplied  from  the  depot  of  the  chief 
engineer,  where,  under  the  direction  ot  the  C  hief  I>n«rineer,  Eighth 
Army  C'orps,  men  of  the  company  with  suillcient  trausx>ortation  were 
in  readiness  to  instantly  supply  all  demands.  The  possession  of  two 
spring  wagons  and  good  ponies  in  this  depot  greatly  facilitated  the 
quick  delivery  of  the  lighter  articles,  while  the  heavier  articles,  such  as 
bales  of  sjind  baiis,  shovels,  and  pi<  ks.  had  to  be  hauled  in  bull  carts. 

On  February  ir>  1  to(<k  the  company  out  for  a  reconnaissance  in  force 
and  became  attached  to  part  of  the  First  Brigade,  First  Division,  mak- 
»  demonstration  against  Pateros,  near  Lagnna  de  Bay.  The  company 
here  developed  a  considerable  force  of  insurgents,  and  was  under  tiro 
for  about  an  hour  and  a  half,  our  supports  having  withdrawn  without 
our  knowledge.  The  men  beliaved  magnificently  nnder  tire  and  a  ter- 
rible heal,  live  of  theuj  beinj;  [uu  iially  overcome  by  the  hot  sun.  The 
distance  passed  over  this  day  was  27  miles  of  rather  difHcult  ground 
and  on  a  very  hot  day.  The  nature  of  the  country  was  learned  and  the 
object  of  the  Tfconnnissinee  fully  accomplished. 

In  this  coiiiK'ction  1  wish  es|H»cially  to  mention  Private  John  Varney, 
.  jr.,  who  vuluiueered  to  go  uut  in  the  open  held  to  recover  a  haversack 
belonging  to  another  man  in  the  company  and  which  had  been  dropped. 
He  was  tired  upon  by  about  ten  Insurgents  £rom  a  distance  of  about  200 
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yards  and  showed  the  greatest  coolnees  and  courage  while  under  this 

heavy  fire. 

Since  boHtilities  be*;sui  the  company  hus  repuired  all  roads  aud 
bridi;e8,  built  new  bridgen  where  necessary,  also  a  new  road  to  eenter 
of  First  Division  line,  keeping  the  liuenuppJied  with  all  ueeessaiy  engi- 
neer sap])lie8,  D)a]>H,  qU:. 

Accurate  maps  of  all  Iiisnrf^fcnt  and  American  trenches  :m(l  tbeposi' 
tiou  of  tlu*  trooi«  aie  iiidieated  on  inai)s'  herewith  submitted. 

The  coudut't  of  the  company  while  under  my  command  has  been  most 
excellent,  and  tlieir  information  and  intelligence  of  snoh  a  high  order 
that  discipline  is  maintaincHl  and  all  work  performed,  not  from  fear  of 
punishment  for  neglects  nor  Iroiu  b(>|H*  of  i  mkI,  but  froin  a  hi^h  sctise 
of  duty  well  performed,  such  as  oue  would  expect  rather  ivom  oHiceiS 
than  enlisted  men. 

Maps^  herewith  submitted  are  self  explanatory. 
Very  reepeotfally,  your  obedient  servant, 

W.  G.  Ha  AN, 
Firnt  JA(  utcnant.  Third  ArliUery, 
Commanding  (Jouipany      Hattalion  0/ Engin^rs* 
The Chikf  V^c,\ n kkr, 

M.Lykik  Army  Cor^s, 


BEPOBT  OF  LIEUT.  W.  P.  WOOTEN,  CORPS  OP  BNGINEBR& 

San  Fernando,  May  17, 1899, 
Sm:  T  have  the  honor  to  submit  the  f()!lowin;x  report  concerning  the 
operations  of  my  detachment  of  engineers  from  Maich  23,  i69i),  to  April 
30, 1899: 

On  the  morning  of  Mareh  23 1  went  out  to  Oaloocan  under  iustme- 
tions  from  the  Chief  Engineer,  Eighth  Army  Corps,  and  assumed  com- 
mand of  a  detachment  of  2  noncommissioned  ottioers  and  LM)  privates 
Irom  Company  A,  ]>attalion  of  Enprineers.  ^Yhi<•h  had  been  sctit  out  the 
night  before  to  accompany  General  VVhea loirs  brigade  in  the  advance 
which  was  to  be  made  from  that  point. 

The  detachment  remained  at  Caloocan  until  the  morning  of  March  26| 
when  the  advance  began.  Our  tools  and  niaterial  had  been  loaded  on 
railway  cars  and  our  train  followed  immediately  in  rear  of  the  firing 
line.  By  noon,  the  troops  having  advanced  to  within  900  yards  of  the 
Tuliahan  River,  a  halt  was  ordered  until  the  following  afternoon,  when 
the  advance  was  resumed.  As  soon  as  the  c  1  lemy  had  been  driven  from 
their  trenches  on  the  north  bank  of  the  Tulialiaii,  tlie  cnfrineers' cars 
were  pushed  by  hand  down  to  the  railroad  bridge,  Jlere  it  was  found 
that  the  track  had  been  destroyed  over  the  bridge  and  for  a  distance 
of  160  yards  on  the  south  side,  while  on  the  north  side  the  roadbed  had 
been  entirely  cut  away  for  a  short  distance,  and  in  another  pla<^e  an 
embankment  had  bei'u  thrown  across  the  road.  The  ironwork  of  the 
bridge  was  uninjured,  but  an  effort  had  apparently'  been  made  to  destroy 
one  abutment.  Our  first  work  here  was  to  lay  a  footbridge,  over  which 
some  of  the  troops  of  the  brigade  passed,  the  others  having  previously 
crossed  at  points  above  and  below  thia  bridge.  At  4  o'clock  I  began 
repairing  and  relaying  the  track  with  the  help  of  50  Chinamen,  whom 
Major  Devol,  the  transportation  quartermaster,  had  placed  at  my  dis- 
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pOBal.  By  working  continuously,  stopping  (Mily  for  meal.H,  this  wa.s 
completed  by  ijooii  the  foUowmg  day,  March  27,  aud  by  (»  p.  ui.  the 
track  had  been  repaired  to  Malinta,  where  the  brigade  camped  for  the 
night. 

By  noon  of  t]H>  JSth  we  bad  ndvanoed  to  Manlaa,  making  a  few  neces- 
sary repairs  to  the  railroad  as  we  adv:inml. 

At  rkiaiiiau  the  detacbmeiit  plauked  over  the  railroad  bridge  i'or  the 
wagon  train,  completing  the  work  in  about  one  honr  and  a  half.  We 
camped  at  Marilao  for  the  night.  Next  day  (March  29)  the  track  was 
rei>aired  as  fhr  as  Bomne,  most  of  the  damage  done  consisting  in  the 
removal  of  the  fish  plates  and  spikes  from  porticms  of  the  track. 
Arriving  at  Bocaue  about  o  p.  m.,  the  railroad  bridge  near  there  was 
planked  over  and  the  wagon  train  started  across  it  by  7  o^cloek. 

March  30  1  was  directed  to  assist  Captain  Shiinkandhisdeta*  hnif^nt 
in  the  construction  of  a  ferry  across  the  Bigaa  Kivor.  This  work  hav- 
ing been  completed,  in  the  evening  uiy  detachment  marched  to  Gui* 
guiuto,  arriving  there  about  II  p.  m. 

On  the  following  day,  March  31^  Malolos  was  captured,  and  it  was  • 
found  that  the  railroad  track  for  the  distance  of  about  half  a  mile 
before  reaching  the  station  had  been  utterly  destroyed.  In  addition  to 
my  detachment,  the  transportation  qnai  ternmster  furiiislxul  a  detail  of 
20  white  men  and  oO  Chiuamen,  and  by  noon  April  2  the  track  was 
completed. 

Alter  arriving  at  Malolos  the  detachments  commanded  by  Captain 

Shunk  and  myself  were  combined  and  reduced,  Captain  Shunk  return- 
ing to  the  cotiipany  at  Malate  and  I  being  left  in  command  of  a  'l^  t  m  Ii- 
ment  of  4  nonconiuiis-ioiied  oUieers  and  men.  While  at  MaloltJh  the 
detiu  hmeut  constructeil  about  L'O  bamboo  tbotbridges  and  1  wagon  road 
bridge,  and  dug  ont  two  6-iuch  breoch-Ioa«1iiig  rifles  which  had  been 
buried  by  the  liisnrgents. 

On  the  nrorning  of  April  I'i  we  were  sent  out  toward  Paoinbon  to 
repair  a  bri(l;^e  which  had  been  burned  by  the  insurgents  in  an  early 
Tiiorning  attack.  A  few  iuBuigents  still  remained  in  the  vicinity  and 
kept  up  a  desultory  fire  on  the  bridge  while  it  was  being  repaired,  bnt 
DO  casualties  resulted. 

On  the  evening  of  A])ril  21  the  detachment  with  10  men  furnished 
by  the  f}narternla^t('^  aitd  12  um  h  by  the  Kansas  regiment  were  sejit 
out  o  miles  beyond  oui  outposts  and  within  a  mile  of  the  Insurgent 
lines,  to  repair  a  portion  of  the  track  for  the  advance  which  was  to  be 
made  by  our  trmips  on  the  '2r>th.  This  work  was  completed  and  the 
detachment  returned  aliout  11  o^cIock  at  night. 

When  11m'  Insurgents  \v«'re  driven  from  tiie  Ha^^hag  River  on  the  2r)th 
it  was  tbiuid  tliat  a  span  ot  ihe  iron  brid^^e  (railroad;  about  05  feet  long, 
at  that  point,  had  been  cut,  and.  the  railroad  track  entirely  destroy^ 
from  there  to  be><tnd  the  Rio  Grande  at  Calunipit,  about  2  miles 
distant.  A  footbridge  wjvs  constructed  over  the  broken  railroad  bridge, 
across  which  the  troops  passed  the  next  morning.  As  soon  as  the 
troo(>s  passed  rwer  we  began  the  construction  of  a  wa^^on  bri<ige.  This 
involved  the  planking  over  of  the  three  uncut  spans,  the  bridging  of 
the  cut  span,  the  heiglit  of  the  bridge  above  the  bottom  of  the  river 
being  about  .'50  feet,  the  construetion  of  trestlework  over  GO  feet  of 
roadway  which  had  been  ent  out  to  a  depth  of  10  feet  just  bey«»nd  the 
north  abutment  ot  the  Ijridge.  and  tlie  cutting  away  of  an  earthwork 
which  had  been  thrown  across  the  road.  By  working  continuously, 
Stopping  only  for  meals,  this  was  completed  by  10  o'ch)ck  the  following 
morning,  April  27« 
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Api  il  28  and  29  were  oci  u pied  in  the  construction  of  a  loot  bridge  and 
a  bamttoo  ferry  over  tbe  Kio  Oraude,  the  condition  of  the  railroad 
bridge  not  permitting  it  to  be  planked  ov«m-  for  a  wa^on  train.  So 
nnK'b  daniago  h:»d  bron  dono  tlio  railroad  track  and  bridges  between 
tlie  liio  14agl);ig  and  Kio  (irande  that  it  was  not  decincd  advisable  to 
employ  tbe  engineer  detachment  in  repairing  it,  as  the  detacliuieut 
would  be  needed  for  other  purposes  daring  the  time  that  snoh  extensive 
repairs  would  necessarily  take. 

Very  respectfully,  your  obedient  servant, 

•  W.  p.  WOOTEN, 

Second  Lieut.^  Corps  uj'  EiitjiiwcrH^  (Jounuaudiug  DeiaclmenU 
The  C II I EF      u  IN E K li , 

IJightk  Army  Corps,  Manila^  P,  I. 


&EPOBT  OF  GAPT.  F.  B.  SHUNK,  CORPS  OF  ENQINRERS. 

Hbadquabtebs  Oompany  a, 

Battalion-  of  Kngineers, 

Manila,  P,  I.,  June  30,  J 899. 

C\)t.on!:l:  I  have  the  honor  to  sn)>!nit  the  tbllowiiii^  re] tort  of  the 
operations  of  Company  A,  Hattaliou  of  Kfip:inoers.  since  J\lar;'U  il, 
181)U.  The  reports  of  the  detiichumnts  which  accompanied  the  advance 
to  Malolos  have  been  submitted. 

On  March  18-19  Sergeant  Fischer  and  five  men  made  afootrecon- 
n  n^sinuM'  from  San  Pedro  Mncati  to  Pasig  and  thence  to  Pateroa, 
This  (letachincnt  on  March  P>  built  a  ferry  (trail  brid<;e)  at  Pateros. 

On  Maicii  15  it  was  reported  that  the  Pasig  Biver  was  obstrncted 
near  Gaadalnpe  by  sunken  casoos  filled  with  stone.  Sergeant  Kennedy, 
Corporal  Fitield,  and  nine  men  were  sent  thither  on  March  IC,  and 
found  that  two  t  ust  os  ii  tiuired  removal.  The  stone  was  of  such  size 
as  could  be  handled,  and  much  of  it  was  removed  by  hand.  The 
cascos  were  then  blown  up.  Tliis  work  was  finished  on  March  20.. 
The  detachment  then  moved  to  the  Lai^una  de  Bay  at  the  entrance  to 
tbe  Passig  Kiyer,  where  other  cascos  had  been  sunk.  Four  of  these 
were  obstructive,  aufl  were  removed  by  blasting  witli  dynamite. 

On  March  18  Serjeant  I'reeman  and  10  men  were  sent  to  rei>air  the 
worst  places  iu  the  road  between  Sau  Pedro  Macati  and  Pasig.  They 
worked  at  this  until  March  23,  when  the  men  were  needed  for  the 
expedition  to  Malolos  abovi^  referred  to. 

On  March  1!C  Sergeant  Freeman  and  three  men  were  sent  to  Pasig 
to  demolish  stone  partition  and  foinMl;itit>n  walls  in  order  to  clear  the 
ground  in  front  of  the  outposts.  This  wuik  was  done  by  blasting  with 
dynamite,  and  was  finished  April  12. 

Reconnaissances  were  made  from  Malolos  to  San  Fernando,  and  from 
Malolos  to  Baliuag,  May  3-7,  by  Sergeant  Fischer  and  nine  men. 

Five  men  of  the  company  made  a  reconnaissance,  May  18-23,  of 
Malabon  and  vicinity,  and  from  (^aloocan  to  Malolos  along  the  railroad. 

On  June  14  it  was  reported  that  tlie  bridge  at  Parafiaque  was  in  need 
of  repair.  This  bridge  was  about  250  long,  with  a  roadway  of  bamboo 
and  mats,  supported  by  trestle  bents  12  or  15  feet  apart.  The  whole 
strnetnre  was  oh\  and  shaky.  It  was  found  necessary  to  renew  a  few 
of  the  ui>riirhts  and  all  of  the  transoms.  A  new  l  oadwayof  plank  suj)- 
ported  by  balk  was  put  in.  This  work  was  done  by  Lieutenant  Stickle 
with  6  uoneommissioued  officers  and  27  men.  It  was  finished  on  June  19. 

lieutenant  Stickle,  with  1  noncommissioned  officer  and  10  privates, 
then  went  on  to  Zapote,  where  tbe  timbers  of  one  span  of  the  roadway 
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bridge  hnd  iteon  partially  bnrned.  These  were  streugthened  by  boltiug 
on  auxiliary  pieces,  and  a  new  roadway  was  put  in.   This  work  was 

finished  on  .lune  21.  On  June  '2]  Lieutenant  Stickle,  with  two  nt  neoni- 
i!iissi(>iied(jnicers  and  seven  privates,  wentto(>riiii«rnatoconsfrn('t  ;i  trail 
bridge  leiry;  at  the  date  of  this  re|)ort  the  work  was  untiuishe<l.  On 
June  '23  two  uoncoiuuiissioncd  otUcers  and  25  privates  went  to  Bacoor, 
where  work  similar  to  that  at  Zapote  had  to  be  done  on  the  bridge;  it 
wa>t  finished  June  28. 

The  detarluncnt  then  proceeded  to  Inins.  where  one  arch  of  a  stone 
bridjje  was  down.  A  leinporary  baiubuo  Nlrucliae  had  been  put  in, 
but  was  deemed  unsafe,  a  mule  having  fallen  through.  The  gap  was 
closed  by  a  wooden  bridge  42  feet  long  from  the  middle  pier  to  the  bank, 
supported  by  two  interme<liate  trestle  bents.  This  was  huished  June 
30.  June  25-2i>  a  foot  rero!)?)  nssance  was  made  from  Calumpit  U> 
Qningua  by  6  privates  of  the  company. 

EespectfuUy  submitted. 

Francis  B.  Shvnk, 
Captain^  Corps  of  JSnginecrM, 

Lieut.  Col.  CnABLES  L.  Potter, 
Corjts  of  I'liotnt-ers^  U.  tS'.  /t., 

ilhit'J  Engineer y  Department  of 

the  fmdfio  and  JSighth  Army  Oorp$. 


F  F  Fa. 

EXPLORATIONS  A2s'D  .SURVKYS  IN  THE  DEPARTMENT  OF  THE  COLUMBIA. 

&EPOBT  OP  C.irT.  UKSliY  P.  M'CAJN,  FOmriCEXTH  INFAHTHY,  FOR 
THE  I'LSCJL  YEAR  ENDIAG  JVM;  SO,  l{>&if. 

EnaiHEBR  Office, 

ffiBiDQVABTEHS  Dr.PATlT'^TENT  OF  THE  COT.T^Tnii., 

Vamouver  llm  racks,  Wash.^  July  10,  1^99. 

SrR:  I  have  the  honor  to  submit  the  following  report  of  operations 
in  this  othce  for  the  liseal  year  ending  June  30^  18D9: 

The  oflQce  was  in  elnirge  of  First  IJeiit.  John  B.  Bennet,  Seventh 
Infantry,  aid-de  camp,  from  date  of  last  report  until  January  2, 
when  he  was  relieved  by  the  undersiji^ned,  per  paiaji^raph  2,  General 
Orders  No.  1,  current  series,  Headquarters  Deparfmciit  of  theC<)lnrnhi;i. 

As  no  oOicers  were  available  for  topographical  duty,  uo  lieldwork  has 
been  done  since  date  of  last  report. 

The  ofTice  work  pert'urmed  was  as  follows: 

Tracing  of  Habersham's  map  of  Alaska;  tracing  of  map  of  the 
Snehitna  Kiver,  Alaska;  tracing  of.  cdiuitry  between  Chinaldiin  and 
Talkeetna  rivers,  Alaska:  tracing  of  ISrarborough  Head  Military  liest  r- 
vation,  Washington;  tracing  of  plan  of  new  post  at  Fort  Stevens, 
Oregon. 

Thirty-four  black  prints  have  been  made,  K!  maps  mounted  on 

mn-^liii,  ami  seven  majts  miuI  ]>lnns  drawn  by  hand. 

Two  hundre  d  and  sixteen  negatives  were  develope<l  and  upwaids  of 
GOO  silver  prinis  made  for  the  Alaska  exploring  expeditions  of  18U6. 
Very  respectftiUy, 

Henuy  p.  M(K)A1N, 
Capfuiu,  Fourteenth  Infantry^  Etujincer  Officer,* 
Brig.  Gen.  John  M.  Wilsox, 

CUUf  of  EmjiuvvrHy  L.  6*  A, 


Digitized  by  Google 


3B80    &£POUT  OF  THfi  CHIEF  OF  £NaiN££RS|  U.  0.  A£MT« 

F  F  F  3. 

EZFLOSATIONS  AKD  8URVBT8  IN  THE  DEPARTMENT  OF  THE  COLORADO. 

BBPOST  OF  LU:i  r.  .JOHX  li.  nr.WKT,  SEVES  TH  INF.iNTBY,  AID,  FOB 
lUJi  Mi6CAL  kJiAit  JHHDJA'ti  JV2i£  SO,  1899. 

Bnginbbb  Opfioe, 

HBADQITABTBRa  DepABTKBNT  OF  THE  OOLOKADO, 

Denver^  Colo.,  July  ;.VS",  1899, 

Sir:  I  have  tlio  boDor  to  stibinit  the  loUowiug  report  of  tbitt  office 
for  tha ^eur  ending  June  '60,  ibUU: 

PBBSONNBIm 

Scvotk!  Liout.  E.  L.  Kinjnf,  Eiglith  Cavalry,  reiriainod  in  rlmrge  of 
the  oiiic*'  from  June  30,  J8I)8,  to  SfptoinlxT  G,  l.S<».s,  when  Lo  was 
relieved      i  unt  Lieut.  J.  Mcx\.  I'almer,  Filteeutli  InhiuUy. 

Lieutenant  I'almeT  had  charge  of  office  nntil  relieved,  January  90, 
1899,  by  First  Lieat  J.  B.  Bennet,  Seventh  Intautry,  the  present 
incambent. 

From  June  30,  1808,  to  ^^^oveiubtT  _'l,  1808,  there  was  no  cl^  rk  iu 
this  oflice,  owing  to  tlie  reHiguatiou  ot  Mi,  CLiailes  Kern,  May  oi,  I6d6, 
and  no  regular  clerk  having  tieen  assigned. 

I  1  om  November  21, 1898,  to  Jaue30, 1899,  the  services  of  a  tetnporaiy 
clerk  were  furnished. 

OFFICE  WORK. 

other  than  indexinp  the  largo  number  of  maps  on  file  in  the  offioe 
and  keeping  account  ol'  the  pro^^erty  issued  to  po»t  engineer  offii-ers 
on  memorandum  receipt,  but  little  has  been  doue.  Fortunately  the 
demand  for  maps  has  been  small  and  this  office  has  not  been  called 
npon  for  any  extensive  topopfrnpliical  drafting  during  the  year,,  as  oth- 
erwise the  re<{uii  ement.s  could  not  have  been  complied  with  for  want 
of  a  competent  draftsman. 
Very  res))ectfully, 

Jno.  B.  Bennet, 
First  Lieut,  Seventh  If^antriff  Aidj  Acting  Hngineer  OfflceTm 
Brig.  Gen.  John  M.  Wilson, 

Chic/'  0/  Eugineentj  if,  iS.  A* 
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CONSTRUCTION  OF  MILITARY  ROAD  1  ROM  FORT  WASHAKIE  TO  MOUTH 
OF  JBUFFAX.0  FOKK  OF  bNAKE  BIVEB,  WYOHlNa. 


BBFORT  OF  CAPT,  jr.  a  SAiTFaEXL  CORPS  OP  BmilTEERS,  OFFICBM  JH 

osaeqs,  for  teb  f18caz  tear  smihq  june  so,  1899, 

Uniubd  States  Enoiivbbb  Oppigb, 

SUnue  Olty,  low^  Julp  14^  1899, 
OsNEBAL :  I  bave  the  honor  to  sabmit  the  following  report  of  opera* 

tions  diiriii}^  fin'  tiscal  year  ending  June  30,  1890,  on  the  construction 
of  a  military  road  from  Fort  Wasliakie  to  the  mouth  of  Buffalo  Fork 
of  Snake  i\iver,  Wyoming: 

The  work  has  been  done  under  an  appropriation  of  $10,000  contained  . 
in  the  sundry  civil  act  of  June  4, 18il7. 

1  was  ])laced  in  charge  of  this  work  by  special  order  dated  July  21, 
18t>8,  No  Work  had  \mn\  done  hrt  \v(M»fi  .Inly  1, 1898,  and  thnt  date.  A 
party  having  been  oriiani/.cd  and  oiittitted  at  Fort  Yellowstone,  and 
transported  to  the  point  of  beginning  road  construction,  near  the  mouth 
of  the  Buffalo  Fork,  work  on  the  road  was  begun  Aognst  25.  It  was 
completed  October  7,  so  far  as  contemplated  by  the  approved  project 
for  the  expenditure  of  the  above  approivriation. 

The  road  constructed  is  niile<  in  length,  and  joins  existiu^^  roada 
at  the  mouth  of  the  Budalo  Fork  aud  on  the  east  side  of  the  mouuLaiuii, 
near  Olark's  raneh,  so  as  to  form  a  oontinnons  roots  from  Fort  Wash- 
akie to  Jaoksons  Hole  and  the  Yellowstone  National  I'ark.  The  sur- 
vey of  the  road  was  completed  October  8.  A  detailed  report  on  tlnn 
work,  contain  in  GT  map  of  the  road  built  and  i)hotographs  showing  char- 
acter of  country  traversed  by  it  and  by  the  road  between  Olark's  and 
Fort  Washakie,  was  submitted  February  3, 1899,  and  was  printed  in 
House  Doc.  No.  245,  Fifty  titth  Congress,  third  session,  which  is  hereto 
appended,  and  tn  whirh  reference  is  respectfully  made  for  details  of 
work  aeconiplisliefl  and  of  future  requirements. 

The  exjienditurea  during  the  year  iiave  been  ^J9,72o.07. 

The  appropriation  not  Iwing  sufficient  to  eonstruet  a  road  from  Fort 
Washakie  to  the  mouth  of  Buffalo  Fork,  its  expenditure  was  of  neces- 
sity limited  to  the  impassable  section,  crossing  the  Kocky  Mountain 
Divide,  west  of  Clark's.  This  section  lias  h^^Qu  made  passable,  though 
the  road  built  should  be  considerably  improved.  The  existing  ranch 
loads  connected  with  at  each  end  of  the  military  r«>ad  are  very  bad,  and 
should  be  greatly  improved  or  new  rotids  built.  For  improving  the  old 
road  leadiiijr  from  Fort  Wasiiakie  to  the  junction  with  the  military  road 
above  (Mai  k-s,  or  for  buildinir  a  new  road  between  these  points,  as  may 
be  found  luoiit  advantagetms,  and  lor  improving  the  military  road  built 
in  1898,  an  estimate  of  $40,(KiO  is  submitted.  A  good  road  should  also 
be  constructed,  or  the  existing  one  improved,  between  the  mouth  of 
Bnft'alo  Fork  and  the  south  line  of  the  Yellowstone  Park  Timber  Land 
Besenre  (to  which  the  j^k  road  system  extends),  in  order  to  make  the 
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whole  upper  portion  of  Jacknons  Ho]e  easily  accessible  from  eitbcr  Forfc 

WnsliiiKio  orJ^'ort  Yellowstone,  and  to  furnish  a  g:oo<J  thronjifh  rond  to 
the  Vellowstone  I'ark  from  Wyominj?.  For  this  purpose  au  estiiniitc 
of  j^lU,tMH>  18  Hubiniited,  or  ?J."*i>,(H>0  in  ail,  for  the  through  route  from 
Fort  Washakie  to  the  Yellowstone  Park.  This  expenditure  will,  it  in 
Mteved,  result  in  a  road  that  will  satisfy  all  present  requirements. 
Tho  nTtTtiinl  co>t  of  maiiiti'iianee  of  the  tbroagh  route,  when  oompleted, 
1  wouM  estimate  at  >!4,(MM>. 

Ouiigi  t  sH  having;  made  no  provision  for  continuing  operations,  author- 
ity was  asked  and  obtained  to  drop  this  work  from  the  list  of  works  in 
my  charire.  Tiie  unoxpcnded  balance,  ^ir>7.()S,  uot  needed  for  payment 
of  outstaiidiii;:  liiibilities  to  !)r  -d  at  the  Sioux  City  office,  was  tnniod 
into  the  Treanin  \  Jtiif  isi)i»,  and  no  further  report  will  be  submit- 
ted uule^  the  work  should  be  revived  by  future  appropriations. 

Monejf  statement 

July  1,  IKPH.  Lfilnnro  nn«^xpeTi<lo(l   |9,880.75 

.luuu  30,  IHdii,  amouQt  expeudeU  diirinj;  list  h1  yvAi   9,T23.07 

.lulr  1.  \m3,  l.alance  nnexnen.li  .1   1G7.  e>8 

•July  1,  WM,  outstaucliug  Iial>ilitiv8   ir»0.  65 

J  nly  1,  im,  balance  available  «   17. 03 

Amount  (estimated)  required  for  ooiu|iletion  of  road  from  Fori  Waabakio 

to  Yellowstoue  Park   50,  OOO.  00 

Arnonnt  tlint  enn  be  profitably  expendeil  id  ilecal  year  ending 

.Iniu'  30.  IWl  : 

For  works  of  improvement..........   $.>0, 000.00 

For  maintenanee  of  improyemeDt   QUO,  00 

 151,000.00 

Very  respectfully,  your  obedient  servant, 

J.  C  Sanford. 

Brig.  Geo.  John  M.  Wilson. 

Chief  of  Engineers^  U,  A. 


BBPORT  ON  CONSTRUCTION  OF  MILITARY  BOAT)  FRO>T  FORT  'WASHA- 
Km  TU  MOUTU  OF  BUFFALO  FORK  OF  8NAKE  RIVKll,  W  VUMINO. 

(Fiinted  Id  House  Doe.  Ko.  246»  Fifty  fiftb  CongTMs,  Uiird  smsUui.) 

Office  of  the  Chief  of  Engikkt^ks', 

Tni  tei)  States  a  rot, 
]Vasliin(jtonj  Febnuiry  ii,  1899. 

Sir:  I  have  the  honor  to  submit  herewith  a  report  with  maps,'  of 
February  3, 181)0,  by  Capt.  J.  C.  Sanford,  Corj)R  of  Engineers,  on  the 
construction  of  a  military  road  from  Fort  Washakie,  Wyo.,  to  tho 
motith  of  thf  P>iini;ilo  Fork  of  Snake  River,  Wyoming,  for  whi(!li  an 
appropriation  of  j^Jo.ooo  was  made  in  tin*  sundry  civil  fiet.  approve  <! 
June  4,  1897,  and  to  recommend  that  the  same  be  transmitted  to  Con- 
gress for  its  iDtbrmation. 

Very  respectfully,  your  obedient  senrant, 

JfiHN  M,  Wilson, 
Brig,  Qetu^  Chi^  of  Engiwtersy  (/•  &  jinny, 

Hon.  R.  A.  Alger, 
tiecretary  of  War, 

^Ifot  reprinted.  Prinfeedin  Hoom  Doo.  No.  845,  Fifty^filth  Oonciew,  third  session. 
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REPORT  OF  CAPT,  JAMES  O,  SANFOBD,  CORPS  OP  ENGIN£EBS, 

0IIITBD  States  Engineer  Office, 

Sioiix  Cityy  loicaj  February  5, 1899, 

CiF.'ST.TtAJ.:  I  have  tlie  honor  to  submit  the  followiiifj  report  on  the 
cousliucfioii,  dnring  the  latter  ])art  of  180S,  of  a  inilitiiry  road  from 
Fort  Washakie,  VN'yo.,  to  the  mouth  of  Huflalo  Fork  of  Snake  River, 
Wyoming,  proyided ibr  in  fhe  saudry  civil  appropriation  act  approved 
June  4,  1897. 

The  item  of  appropriation  reads  as  follows: 

Military  road,  Wyominjt:  For  the  conHtrucflou  of  a  military  road  from  FortWjwh- 
mkie,  Wyominflt.  by  the  most  practicable  route  near  the  Wind  River  and  to  the  month 
of  the  Buffalo  Fork  of  Snako  Rirer,  nMr  Jaokaona  Lak«,  io  Uinta  Comity,  Wyoming, 
to  bo  rxj  <  n  ir  ]  iiudor  tbe  direction  of  the  W«r  Departeien^ ten  thooiMia  doUan,oc 

BO  mucli  then  1  as  may  be  necessary. 

T  wasi  directed  to  asHiime  charge  of  this  work  by  special  order  datM 
Jiil>  Jl,  1898,  taking  statiou  at  Fort  Washakie,  Wyo.,  the  funds  and 
property  Monging  to  the  work  and  in  the  hands  of  tbe  Quartermas- 
ter's Department  to  be  transferred  to  me.  A  subsequent  order,  of  July 
30, 1898, amcndinft  this,  directed  nie  totake  station  nt  Fort  Yellowstone, 
Wyo.,  a  change  which,  as  the  proposed  work  was  on  an  average  about 
100  miles  nearer  the  Northeru  Pacific  than  the  Union  Facihc  Railroad, 
efibeted,  nndoabtcdiy,  a  considerable  saving  in  time  and  expense.  By 
year  indorsement  of  July  26,  1^8,  on  letter  of  the  Quartermaster- 
rieneral,  dated  Jnly  21,  ISOS,  T  was  famished  with  all  tlie  ]mpers  on 
file  in  tlie  Quartermn-^tor  (5(»Tieral's  Ottiee  relating  to  the  work;  and  all 
information  on  this  subject  on  lile  at  theotilce  of  the  chief  quartermaster. 
Department  of  tbe  Colorado,  and  at  the  office  of  tbe  post  qaartermaster 
at  I'ort  Wasbakie  was  sent  me  soon  after. 

mSTOBIOAL. 

These  papers  showed  that  a  bill  providing  for  the  constrnction  of  a 
road  between  the  above  points,  and  appropriating  $20,000  therefor,  had 
betti  tntrodnced  in  tbe  House  of  Representatives  January  21, 1896,  bnt 
had  failed  to  become  a  law.  The  puriK)8e  of  the  proposed  road, 
shown  by  the  correspondence,  wiis  U)  render  it  possilife  to  move  Cavalry 
from  Fort  Washakie  with  their  supplies,  by  as  direct  a  line  as  possible, 
into  Jacksons  Hole,  a  noted  game  country,  much  frequented  during 
tbe  banting  season  ny  Indians  of  the  Fort  Hall  and  Wind  Biver  reser* 
vations,  and  where  conflicts  between  these  Indians  and  the  Wyoming 
State  game  wardens  were  to  Tie  fe:ir<Ml.  Troubles  of  tins  kinf!  iti  the 
summer  of  1S!>5  had  necessitated  the  sending  of  a  considerable  rminber 
of  troops  into  ihe  Hole.  They^ith  tlieir  supplies,  came  in  iiom  the 
west,  via  Market  Lake,  on  the  Utah  Korthem  Railroad,  and  the  Teton 
Pass. 

<  1  eneral  ( 'op  pin  <rer,  then  in  command  of  tbe  Department  of  the  Platte, 

.  in  his  rei)ort  on  tlie  above  bill,  says: 

8o  long  iiH  tbe  Indians  of  the  Fort  Hall  and  Wind  Rivor  reservations  do  not  ear- 
render  tbi*  bunting  privilege  accorded  tbem  by  treaty  there  will  be  dangerof  eonflioti 
lj<  ts\«*cn  tlH  iii  and  la\vl«'8H  wbitosin  the  Hole,  which  the  cavalry  at  I'ort  Wasbakto 
wuuld  be  in  the  best  poaition  to  pat  down.  Even  if  tbe  Indians  reiiuquiah  thfa 
priviloge,  the  troops  might  ttlll  liavo  to  police  Hm  boating  groimdi  to  pMvomt  «n* 
crouchnMDt*  tboreon  by  the  yonng  bucks,  nfttarslly  lelnotent  to  foiego  ueiruinoal 
•port. 

On  the  passage  of  the  act  of  June  1,  1897,  the  work  was  placed  in 
chai-ge  of  the  Quartermaster's  Department;  and  on  August  8,  i.Sli7,  a 
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plan  and  ma[)  for  loofttJng  tbe  road,  prepared  by  Lient.  Howard  B. 
Uickok,  Niutli  Cavalry,  were  sabinitted,  as  directed,  by  the conunaiid- 
iDg  officer  of  Fort  Washakie,  who  states  also: 

I  am  informed  that  a  reconnaissance  of  To-(iwo-Tee  Pass  and  the  trail  along  Bnf- 
falo  Fork  and  Black  Rock  Croek  wiU  be  shortly  made  under  the  eugiueur  officer  of 
tb«  D«]»utm«Dt. 

On  Angoat  24, 1897,  the  Judge- Advocate  General  decided  that,  as  the 

amount  appropriatt'd  fell  far  hIiot  t  of  tlu'  nraonnt  required  to  complete 
the  work,  the  appropriation  could  not,  by  its  terms,  be  used  as  far  as  it 
would  go,  leaving  the  work  incomplete.  In  August  and  September, 
1897,  a  recoDDaifisanoe  was  made  by  Lient.  A.  J.  Perry,  Ninth  Cavalry, 
engineer  officer  of  the  department,  and  Lieut.  J.  A.  Kyan,  Ninth  Cavalry, 
for  the  purpose  of  determining  *Hhe  best  practicable  route  over  the 
llocky  Mou!itain  Divide  near  the  head  of  Wind  Hiver."  Their  report, 
dated  September  o,  with  accompanying  map^  is  appended  (marked 
Appendix  A).  Ab  a  resolt  of  the  reconnaissance,  Lieatenant  Perry  sug- 
gested to  the  commanding  general  of  the  department  tliat,  if  tlie  whole 
of  the  appropriation  were  expended  on  the  section  of  the  road  from 
Clark's  raisch  to  the  mouth  of  the  P.ntValo  Fork  of  Snake  River,  that 
section  could  be  made  passable;  aud.  as  the  road  from  \\  a.sliakie  to 
Clark's  was  already  passable  daring  the  greater  part  of  the  year,  the 
result  of  S]>endin^  the  whole  of  the  appropriation  between  Clark's  and 
the  mouth  of  ButValo  Fork  would  to  »^ive  a  passable  road  over  the 
entire  route.  Tlte  ittatter  was,  therefore,  ajrain  referred  to  the  Judge- 
Advocate  General,  who  decided,  under  date  of  February  l.>,  1898,  that^ 
as  the  road  as  a  whole  wonld  be  completed  by  snch  ezpenditnie,  the 
appropriation  could  legally  be  used  in  that  way. 

In  March,  181)8,  Capt.  John  T.  McBUiin,  Ninth  Cavalry,  was  detailed 
to  take  charge  of  the  construction,  and  preparations  began,  in  order 
tiiat  work  might  conimen<ie  not  later  than  <iuue  lo  (the  nei!e.s8il:y  of 
beginning  work  about  June  15  is  also  stated  in  lieatenant  Perry's 
report  of  Febrnary  2, 1898.  fle  says : 

The  season  for  working  being  very  short,  iu>iiu>lv,  between  Jane  15  and  September 
SO,  it  is  r«coiniiiended  that  the  iuoda  be  madtt  available,  and  aaoh  prelimiunry  work, 
■neh  as  pioeoring  labor,  team*,  eto.,  ha  done,  ho  at  to  allow  the  working  party  to 
start  work  not  later  than  June  15). 

Tools  to  the  value  of  109.25,  delivered  at  Fort  Washakie,  were  pur- 
chased, but  the  breaking  out  of  the  war  with  Bj»ain  ])ut  a  stop  to  further 
])rep?irationR.  The  api>roved  project,  reconunended  by  laentenant  Perry, 
may  be  stated  to  be  tlie  construction  of  a  passable  wagon  road  betwei^n 
Clark's  ranch  and  the  month  of  Buffalo  Fork.  Bridging  the  Bufialo 
was  not  recommended,  in  view  of  the  small  appropriation,  and  it  is 
tliniijht.  from  the  corresjiondence.  that  the  bridging  of  smaller  Streams 
was  also  for  the  same  re&sou  not  contemplated. 

VAB8ATITB  OF  THB  WOBK. 

In  accordance  witii  tiie  above  mentioned  order  of  July  30,  1898,  I 
reported  at  Fort  Yellowstone  August  8,  aud  opened  an  oilice  there  for  * 
the  hiring  of  labor  and  teams  and  the  putohase  of  the  necessary  sup- 
plies and  equipment.  Lieut.  G.  O.  (Iress,  Fonrth  Cavalry,  post  (inar- 
tenuaster,  had  kindly,  at  my  telcu^rapl  iC  request,  posted  and  sent  out 
to  towns  in  the  vicinity  notices  annonncmg  that  lal>or  and  teams  wonld 
be  needed  for  this  work.  A  clerk,  an  assistant  engineer  to  take  charge 
of  locatiug  party,  a  master  laborer,  a  steward,  a  rodmau,  and  a  carpen- 
ter and  blacksmith  had  previously  been  engaged.  All  these  ainved 
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at  Fort  Yellow BtX)iie  between  tin*  Ofh  and  11th.  Previous  invo^tigfation 
and  correspondeure  baving  shown  that  the  roati  would  cross  the  nionn- 
taius  at  au  altitude  of  over  8,(K)0  feet  and  that  this  pass  was  likely  to 
be  completely  dosed  by  snow  as  early  as  October  1,  it  was  evideDt 
that  a  force  should  be  provided  forlarf2:<^  enough  to  comph^t*'  the  work, 
so  far  as  the  appropriation  would  coniph  to  it.  by  about  Ortnix  r  ],  and 
that,  as  the  season  wasalrea^ly  far  advanced  and  as  the  puujt  of  begin- 
ning work  was  about  120  miles  from  I'oit  Yellowstone,  no  unnecessary 
time  eonld  be  spent  in  organizing  and  ontfittini?  the  parties. 

Two  parties  were  provided  for — ^a  locating  |>arty,  to  precede  the  main 
party  by  as  many  days  as  possible  and  to  be  tra«i8i)orted,  with  its  sup- 
plies and  outfit, by  a  pack  train;  and  a  eonst ruction  party,  to  be  trans- 
ported, with  its  supplies  and  tools,  by  a  wagou  train  and  such  saddle 
horses  as  would  be  afterwards  needeil  for  superintendenee,  messenger 
service,  etc  Copies  of  maps  and  reports  for  the  use  of  the  locating 
]>nrty  were  prepared  wliile  the  party  w  as  being  organized  and  its  outfit 
pan-hased  or  hired.  This  party,  in  ehsirge  of  Asst.  Engineer  W.  H. 
Wood,  left  Fort  Yellowstone  August  15.  Their  work  is  described  in 
detail  in  the  appended  report  of  Assistant  Wood  (Appendix  B).  After 
their  loeatiiii^  work  was  completed,  the  party  made  a  survey  of  the 
road  as  cotistructed,  a  maj)  showing  results  ol"  wiiich  aeeompanies  Mr. 
Wood's  report.  The  pack  train  was  returned  to  its  owner  iu  £:kiptember 
when  no  longer  needed. 

In  the  organization  of  the  oonstrnction  party  the  rates  of  pay  adopted 
were  made  to  conform  with  those  being  paid  at  the  time  for  similar 
work  on  the  road  system  of  the  Yellowstone  National  Park.  These 
rates,  for  a  teamster  with  a  2  h(>rse  or  I  liorse  team,  were,  res])eetively, 
$.'5.24  ami  $4.08;  but  in  the  park  woik  outs  were  lurni^hed  by  the 
owners  of  the  teams,  which,  as  oats  were  very  scarce  in  Jacksons  Uole, 
and  praetically  unobtainable  at  the  head  of  Wind  Kiver,  made  it  neces- 
sary, in  order  that  the  teams  mi^lit  bo  used  in  hauling  the  tools  and 
supplies  from  Fort  Yellowstone,  tliat  the  Government  should  furnish 
the  oats  and  deduct  therefor  from  the  above  lijjnres.in  order  to  e(jnali7.e 
rates  with  park  rates,  what,  on  an  average  throughout  (he  territory 
ooyered  by  the  parlc  worb:,  would  be  the  cost  to  the  team  owner.  This 
rate  was  fixed  at  2  cents  a  pound,  and  the  daily  oat  ration  for  one  team 
horse  at  1-  ]>onnds  With  each  team,  *i  horse  or  4  horse,  one  wagon 
complete  and  in  ;;o()d  condition  was  required  to  be  furni.shed. 

Arrangements  were  made  at  F(at  Yellowstone  for  the  delivery  of  oats 
ftt  regular  intervals  at  Snalce  Biver  Station,  a  substation  of  Fort  Y^* 
lowstone,  0.1  miles  south  Of  the  fort  and  near  the  south  boundary  of  the 
park;  also  for  the  delivery  of  the  second  month's  subsistence  stores 
and  of  njail  at  this  staticn.  Freight  wajrons  were  to  be  sent,  at  tixed 
times,  from  the  road  work  to  receive  tlie  supplies,  while  the  mail  was 
to  be  carried  between  the  station  and  the  road  worlc  by  a  moun'ed 
messenger.  Through  the  energy  and  attention  given  to  this  service 
by  la'eutcnant  ('ress  and  by  Ser.:t.  Valentine  Loel),  FonrHi  Cavalry,  in 
<-harge  of  the  station,  the  results,  considering  the  diflit  ulties  dne  to 
distance  and  slow  communication,  were  remarkably  good.  To  com- 
plete the  work  within  the  time  remaining  would,  it  was  estimated, 
rc<piire  about  28  working  horses  in  2  horse  and  4-horse  tetims,  with 
their  drivers,  and  about  48  laborers  experienced  in  yariouB  classes  of 
road  work. 

A  snihcient  number  of  teaai.*^  were  engaged  at  Fort  Yellowstone,  but 
the  number  of  men  applj'ing  tor  work  as  laborers  was  comparatively 
imalL  It  was  neoessary  to  en  ga ge  eveiy  able-bodied  man  that  applied, 
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and  when  tlio  party  left  the  fort  the  qnota  of  laborers  was  not  nearly 
fllleil.  (After  arriving  in  Jacksons  llole  a^tplicatious  for  work  were 
tiunieroua,  mostly  from  settlers  in  the  Teton  Ba^in,  Idaho,  who  eameoD 
nil  average  aboat  75  miles  to  reach  the  work.)  It  was  found  impossible 
to  seciiro  a  thoronjjhly  competent  cook  for  mch  a  force  in  the  vicinity, 
iii  the  nuilter  of  procuring  quickly  the  necessary  tools  and  mess  outfit 
jcn  at  ikftsistance  was  rendered  by  Capt.  J.  B.  Erwiu,  Fourth  Cavalry, 
ai'iing  superintendent  of  the  park,  in  charge  of  road  constmottony  and 
by  Lieutenant  Cress,  itost  quartermaster. 

On  the  nfrernoon  of  tlie  17th,  all  supplies,  tools,  tentage,  etc.,  havinj? 
been  loaded  on  the  wagons,  the  party  moved  up  the  long  ascent  betwceu 
till*  furt  and  the  bead  of  the  Golden  Gate,  or  Kiugmans  Pass,  4  milesj 
iiiid  mode  oamp.  An  early  start  was  made  on  the  morning  of  the  IStb, 
and  from  that  time  until  Soake  River  Station  was  reached,  on  the  night 
of  the  'J'Jd  (oamp  was  not  moved  on  the  2l8t,  Sonday),  good  progress 
wa8  made. 

On  the  23d  the  party  moved  21  miles  to  Pilgrim  Greek,  about  7  mil«B 
from  the  mouth  of  Buffalo  Fork.  The  latter  half  of  this  day's  march  was 

over  u  very  hilly  and  stony  road,  crossing  the  hit^li  ground  on  the  east 
sitle  of  .laeksons  Lake,  an<!  several  accidents  to  the  wagons  occurred, 
which  were  temiiorarily  repaired  in  the  evening.  At  8.10  a.  m.  on  the 
JiSth  the  party  reached  the  ranch  of  Ed.  J.  Smith,  on  the  Snake  liiver, 
*  about  4  miles  above  the  mouth  of  Buffalo  Fork.  Here  I  received  a 
communication  from  Assistant  Wood,  stating  that  on  account  of  short- 
ness of  time  available  his  i>arty  had  not  been  able  to  stake  out  the 
line  selected  up  to  the  point  where  it  cros8e<l  the  Bullalo,  about  H  luiie^ 
from  the  mouth,  and  that  Mr.  Smith,  who  had  accompanied  the  locat- 
ing party,  would  point  it  ont  to  me.  In  company  with  Mr.  Smith, 
therefoi  e,  I  rode  ahead  of  the  party  to  a  point  from  which  the  crossing 
and  the  li!ie  leading  to  it  could  be  plainly  seen.  A  very  bad  raneli  road 
led  down  the  valley  of  the  Snake  aud  up  that  of  the  BuSalo  as  far  a^ 
Joe  Smithes  ranch,  about  6  mites  above  the  mouth,  where  it  crossed  the 
Kuffalo.  and  continued  a  few  miles  through  the  meadows  on  the  south 
side  of  the  Buffalo  Fork  aud  Blaok  Book  Greek,  terminating  near  the 
head  of  these  meadows. 

At  .loe  Smith's  a  ridge  or  luountaiu  spur,  about  400  feet  high  at  the 
point,  projected  into  the  bed  of  the  Baflhlo,  the  slope  toward  the  stream 
being  very  steep.   A  ravine,  with  wide  bottom,  had  been  fonnd,  which 
led  by  a  very  geutle  slope  to  n  point  where  the  i  id;j:e  could  be  crossed  at 
a  lH'i<:lit  of  only  about  350  feet  above  the  streanj.    i^>oni  this  jKjint,  by 
loiiowiug  a  succession  of  swales,  located  somewhat  like  the  branches  of 
a  ^<switdL  back,"  the  deseent  on  the  west  side  conid  be  easily  made 
down  to  a  height  of  abont  150  feet,  from  which  point  the  general  slope 
of  the  ridge  became  pom])arati  vely  gentle.   The  ravine  and  swales  were 
partly  filled  with  small  timber,  pine  and  aspen,   ronsideralde  gnidiug 
and  one  bridge  would  be  required  to  make  a  good  rojul.   Beyond  thiB 
point  the  work  to  be  done  consisted  in  preparing  crossings  of  several 
tributaries,  some  of  which  had  high  steep  banks,  and  in  dealing  cou^ 
bidd  able  timber  and  brush  on  the  lowlands.    In  many  places  side  bill 
gra^iing  would  be  advantageous,  but  it  was  believed  that  time  and  funds 
would  not  permit  this.   Much  valuable  mtormatiou  regarding  the  oono- 
try  between  his  phioe  and  the  Black  Boek  Meadows  was  given  we  by 
Mr,  Smith  during  this  ride. 

On  my  return  to  Joe  Smithy  camp  was  made  there  (dl^si^ateil  as 
camp  No.  1  on  map  accompanying  Mr.  Wood's  rejiort).  Mnch  ditticulty 
was  encountered  by  the  wagons  in  reaching  this  camx>.  One  wagoo 
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had  been  niirod  for  about  two  hoars  in  a  marsh,  and  at  two  points  where 
ridgts  encroached  on  tho  rivt  r  the  wagons  were  prevented  from  upaet* 
tiiig  by  the  weight  of  several  uieu  on  long  levers. 

From  tliis  camp  constractfon  work,  beginning  on  the  rooming  of  the 
25th,  was  curried  on  in  both  directions.  The  road  over  the  ridge  was 
constructed  on  the  line  above  described,  and  some  heavy  grading  done 
at  the  crossing  of  a  wide  stream  with  high,  steep  hanks,  located  about 
halt  a  mile  from  the  west  toe  of  the  ridge.  A  ])arty  also  went  back 
and  made  paseable  the  ranch  road  leading  to  Joe  Smith's.  On  the 
27th  camp  was  mo  ed  about  8  miles  to  the  selected  crossing;  of  the 
Buflalo  ; designated  as  Camp  No.  21.  In  this  move  a  large  working 
party  preceded  the  main  party,  to  clear  the  roatl  and  prepare  crossings 
of  streams.  One  bridge  was  built.  Whenever  the  main  party  was 
halted  by  an  obstacle  ^1  the  avaihible  men  ae^sted. 

During  this  march  the  most  easterly  hoase  (Randolph's)  in  the  Buf- 
falo Fork  N'allev  was  passed,  about  I  miles'  east  of  Joe  Smith's;  after 
which  no  budding  of  any  kin«l  was  found  until  on  Sei>tember  27  the 
party  reached  the  Uunters^  Cabin/'  on  the  east  side  of  the  mouutaius 
and  at  the  head  of  Wind  River  Meatlows,  32  miles  firom  Randolph's. 

The  28th,  Sunday,  was  spent  by  thb  master  laliorer,  Fred  L.  Walker 
(afterwards  ov«*rsoer),  :itu1  myself  in  rcconnoitei  ing  the  line  by  which 
the  ascent  frorn  the  Biitlalo  Fork  to  tiie  top  of  the  high  divide,  about 
1,000  feet  abovti  tlie  Butialo,  was  to  be  made.  A  line  hud  been  blazed 
by  the  locating  party,  but,  as  they  were  under  orders  to  examine  the 
entire  length  of  the  proposed  route  and  to  return  and  report  results  by 
September  1,  their  location  of  the  road  could  only  l>e  regarded  as  pro- 
visional. The  blazed  line  eontained  some  long  grades  regarded  as  too 
steep  to  be  adopted  unless  absolutely  necessary. 

A  thorough  exploratioD  of  the  north  8loi>eof  the  divide,  which  Ibr 
the  most  part  was  covered  with  heavy  pine  timber,  containing  much 
fallen  timber,  had  to  be  marlo,  resnltin;:  iti  the  discovery  before  oight 
of  a  praeticable  ravine,  on  the  bottom  and  on  the  left  bank  of  wliicli  a 
lino,  without  extremely  heavy  graties,  could  be  carried.  The  change  m 
location  Involved  crossing  t  he  Buffalo  at  a  ford  about  a  half  mile  above 
the  i)oint  originally  selected.  The  general  location  being  thus  chosen, 
daily  recomiaissancos  in  advance  of  the  working  pat  ty  \r.v)  to  be  made 
for  the  tliorouuh  examination  of  all  alternative  routes  between  points 
on  the  general  line,  in  order  to  secure  the  best  possible  grades  with  tho 
least  expenditure  of  time  and  money  and  to  place  the  road  in  positions 
promising  tlie  greatest  permanency.  These  remarks,  as  to  the  large 
amount  of  reconnoitering  neecled  and  made.  ai>it1v  equally  to  the  work 
of  each  succeeding  day  until  the  road  was  compleied. 

On  crossing  the  Butialo  the  character  of  the  country  changes  greatly. 
As  above  stated,  the  road  ascends  directly  finom  the  BnflGsIo  to  the  top 
of  a  high  divide,  whose  elevation  above  sea  level  is  about  8,000  feet, 
and  for  the  next  :U  miles  the  road  is  at  or  above  rliat  elevation.  Begin- 
ning at  the  Buffalo,  perhaps  one-haU  of  the  country  on  the  \ve.st  slope 
of  the  mountains  is  covered  with  dense  timber,  mostly  coniferous,  the 
remaining  spaces  being  mainly  park>like  openings  along  the  courses  of 
streams,  and  covered  usually  with  an  abundance  of  nutritious  grasses. 
These  parks  are  the  fall  and  winter  feeding  grounds  of  great  numbers 
of  elk  and  deer.    Tliere  is  every  indication  of  abundant  rainfall. 

On  the  2Uth,  work  ou  the  south  side  of  the  Buffalo  was  begun,  and 
on  that  day  and  the  30th  the  ford  of  the  Buflblo  was  improved  and  the 
road  constnu'ted  to  the  site  of  Camp  Xo.3,  about  5  miles  beyond  ('amp 
1^0. 2,  involving  the  building  of  Hve  bridgias,  a  large  amount  of  timbcf 
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olearine,  and  considerable  grading.  Gamp  was  moved  oo  the  31st  and 
C^p  No.  3  established. 

From  fills  camp  the  road  was  built  to  the  Black  Bock  Meadows, 
abont  5  miles.  The  first  linli  of  t]\i<  distance  was  through  timber,  part 
of  which  wa^i  the  heaviest  tli  it  had  yet  been  enconntered.  Onebridgre 
was  built.  Tlie  aiuouut  of  grading  required  was  comparatively  small. 
Easy  gradients  were  foand*  On  September  3  camp  was  moved  to  the 
foot  of  Bla(;k  Rock  Meadows,  abont  ii  miles,  and  Camp  UTo.  4  established. 
Snow  had  fallen  during  the  ni;:lit  at  the  site  of  Tins  camp,  but  hnd  dis 
appeared  before  the  arrival  of  the  party.  Some  still  remained  on  the 
higher  slopes. 

In  the  Black  Bock  Meadows  much  heavy  gnding  had  to  be  done,  the 

low  ground  being  too  solt  to  be  naed.  Six  bridges  were  built.  It  was 
thought  best  bi  lVu  e  moving  camp  again  to  carry  tlie  work,  if  possible, 
as  far  as  the  loot  of  the  steep,  final  sio[)e  leading  to  To  Gwo-Tee  or 
Two-Gwo  Tee  I'iiss  [the  former  is  the  spelling  adopted  by  its  discoverer 
in  1873,  Lieat.  Col.  (then  Captain)  W.  A.  Jones,  Corps  of  Engineers]. 
For  about  3  miles  above  the  head  of  the  meadows  the  trail  follows, 
more  or  less  closely,  tb'»  n<xht  bank  of  the  Black  Bock  Tn^ek.  The  line 
is  crossed  at  fretjueni  intervals  by  spurs  of  broken  rock,  projecting  Irom 
the  mountains,  which  areiiere  close  to  the  line.  Between  these  spurs 
torrents  have  worn  deep  ravines  with  very  steep  sides.  The  constrao* 
tion  of  a  passable  road  through  this  section  would  have  been  extremely 
slow  (probably  requiring  se%'eral  weeks)  and  dinii  nlt,  and  its  subsequent 
nniintenance  very  expensive;  but  it  was  believed,  Iruiu  the  data  at  hand, 
that  no  better  line  existed.  The  fortunate  intervention  of  a  Sunday 
and  a  holiday  (Labor  Day)  permitted  a  thorough  exploration  of  the 
whole  region  and  it  was  found  that  an  excellent  line,  which  had  been 
hidden  by  about  half  a  mile  of  lien  vy  timber,  existed  on  the  high  ground 
south  of  the  creek.  Less  than  one  day's  work  with  a  portion  of  the 
party  was  required  to  bnild  the  road  on  the  new  line.  It  would  seem 
proper  to  acknowledge  here  the  very  valuable  assistance  rendered  in 
all  of  these  reconnaissances  by  the  overseer,  Mr.  Walker,  who  was  almost 
tireless  and  showed  renuirkable  skill  and  judgment  in  the  discover}' and 
exploration  of  possible  routes,  liis  energy  and  ability  were  no  less 
marked  in  the  superintendence  of  work ;  and  he  deserves  a  large  part 
of  the  credit  for  the  completion  of  the  road  within  so  short  a  time. 

On  September  9  camp  was  moved  ab«)nt  7  miles  to  the  *'  Black 
Bowlder,"'  a  gipintic  nmss  of  black  voleafiie  breccia  lying  near  the  foot 
of  the  main  west  slope.  Just  before  re  k  h ing  this,  creek  crossings  had 
to  be  improved  by  the  advance  working  party.  The  camp,  Mo.  5,  was 
established  in  a  driving  snowstorm  (after  this  time  the  weather  was 
good  for  nearly  three  weeks).  The  above  change  in  the  line  had  neces- 
sitated a  change  in  the  route  to  be  followed  in  ascending  the  slope, 
which  was  densely  timbered  and  intersected  by  numerons  deep  canyons; 
bnt  a  new  and  favorable  rente  bad  been  fonnd  before  moving  camp. 
From  Camp  No.  5  the  road  was  bnilt  across  the  summit  to  the  outlet  of 
a  small  lake,  designated  on  the  m;?])  ;is  Walkers  Ijake.  J^^iglit  bridj^es 
were  bnilt,  nnn-h  clearing  and  grading,  in  earth  and  rock,  done,  and 
camp  moved  about  miles  on  the  13th  to  the  above  oatlet,  where 
Camp  Ifo.  6  was  established.  The  work  had  now  entered  the  dense 
timber,  which,  beginning  at  the  open  country,  about  I^  miles  wide,  at 
the  snmnnt  of  the  pass,  extends  almost  unbroken  down  the  Wind 
River  Valley  to  the  Hunters'  Cabin,  S  njiles. 

The  location  of  the  road  line  through  this  timber  by  the  locating 
party  is  deioiibed  in  Mr.  Wood's  report.  Several  minor  «dianges  were 
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afterwards  matle  in  tliis  line  in  order  to  lessen  ^adin^.  Tn  one  case 
this  advciuiage  was  obtained  in  addition  to  that  of  throwing  the  line 
near  the  only  practicable  camp  site  (that  of  camp  No.  8)  fiom  which  to 
oarry  on  the  heavy  clearing  and  grading  work  neceasadry  to  make  the 
descent  into  the  Wind  River  bottom.  The  work  between  camps  6  ainl 
9  was  by  far  the  heaviest  required  on  the  road,  that  between  caiiii>8  8 
and  9  being  especially  heavy.  Keconuoitering  in  this  forest  was  also 
extremely  difficult  on  account  of  the  dense  growth,  the  large  amount 
of  fallen  timber,  and  the  frequent  occurrence  of  deep  canyons. 

From  camp  No.  (<  the  road  was  Imilt  to  thv  '*  Lotip:  ^feaflows,'*  about 
2  miles,  involviiifj  a  large  amount  of  rk  iiing,  grading  in  rock  and 
earth,  and  the  construction  of  6  bridges.  Uauip  was  moved  on  the  loth 
to  the  ^*Long  Meadows"  and  camp  Ko.  7  established.  The  work 
between  camps  7  and  8  involved  a  descent  from  the  '^Long  Meadows'' 
Into  the  valley  of  a  tributary  of  Wind  IJiver,  the  crossing:  of  this  and 
six  other  streams  by  bridges,  (blearing  of  the  line  and  of  a  short  branch 
line  into  the Big  Meadows/'  and  considerable  grading  in  earth.  Oamp 
Ko.  8, in  the  "Big  Meadows,'' 3  miles  from  oamp  Ko.  7,  was  established 
on  the  19th,  and  uo  further  move  was  made  until  the  27th. 

From  this  point  to  the  top  of  Wind  River  Point,  about  IJ  miles,  the 
clearing  was  the  heaviest  found  on  the  line.  Near  the  ''Big  Meadows" 
many  very  large  trees  were  found.  One  spruce,  near  the  road,  a  double 
tree,  forking  about  5  feet  from  the  ground,  measured  15.2  leet  in  cir- 
cumference 2^  feet  above  the  ground.  It  was  about  125  feet  in  height. 
Many  of  the  single  trees,  pine  and  spruce,  had  a  diameter  of  over  3  feet. 
At  about  1  mile  ♦vtsr  <»f  the  "Big  ^Ferrdows-'the  growth  becomes  smaller, 
quite  uniform  lu  size,  and  very  dense,  the  average  si/o  bi  ing  about  D 
inches  in  diameter  and  75  feet  in  height,  the  trees  being  spaced,  over 
areas  of  considerable  size,  at  an  average  distance  apart  of  about  3  feet. 
An  immense  forest  fire  had  swept  the  eastern  part  of  th  s  (growth, 
beginning  just  west  of  Wind  River  Point  and  extending  to  the  Hunters' 
Cabin.  The  same  fire  had  also  destroyed  much  of  the  timber  on  the 
iiorth  slopes  below  the  Hunters'  Cabin.  I'art  of  the  burnt  timber  was 
standing,  but  more  than  half  bad  fallen.  The  road  having  been  cleared 
to  Wind  Kiver  Pointy  grading  on  this,  the  most  serious  obstacle  on  the 
whole  line,  was  begun.  The  ]K)int  lies  in  the  acute  angle  formed  by  the 
canyon  of  Wind  Kiver  and  by  that  of  a  snuiil  tributary.  Slides  had 
occurred  on  the  sides  of  the  point  into  both  canyons,  narrowing  the 
point  at  top  and  preventing  much  development  of  line  on  tlie  descent. 

The  natural  slope,  in  the  ilirection  of  the  road,  was  at  the  top  about 
25  per  cent,  and  at  two  other  points  considerably  exceeded  20  per  cent. 
By  cutting  down  the  top  of  the  slope  14  feet  at  one  side  of  the  ])oint 
and  by  heavy  sidehiU  grading  at  the  two  other  sections  mentioned,  the 
maximum  gradient  was  reduced  to  20  per  cent,  the  total  length  of 
which  in  the  three  sections  is  i,200  feet.  A  bridge  was  built  over  the 
tributary,  the  ron<l  cleared  to  the  nunters*  (^al)in,  the  ford  of  P,rooks 
Lake  Fork  im]>roved,  and  con-^idcrable  grading  in  earth  and  rock  done 
between  the  point  and  Hunters'  Cabin.  On  the  27th  camp  was  moved 
3^  miles  to  a  point  on  the  Wind  Biver  a  short  distance  above  Hunter^ 
Cabin. 

From  this  latter  point  the  road  was  carried  about  3^  miles  along  the 
slopes  o!i  the  left  of  Wind  TJiver  Meadows,  clearing  and  grnding  being 
re<juired  on  portions  of  the  line;  it  then  turned  ea-^^t  from  the  uieadows 
and  followed  a  natural  de))ression,  about  1^  miles  in  length,  between 
two  high  ridges,  to  the  West  Branch  of  Long  Greek.  One  bridge  was 
baUt  * 
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On  tbe  afternoon  of  fhe  SMih  camp  was  moved  7  mflos,  and  camp 
Xo.  10  established  on  the  Weet  Branch.  Since  leaving  Fort  Yellow- 

stono,  morniup  frosts,  more  or  ^ess  heavy,  hud  ]>tM»n  the  rule,  inu!  on 
September  10  tbe  minimam  temperature  liad  been  about  zero  J  i  n- 
heit.  From  that  time  until  the  28th,  while  the  murumg  Lroiits  had 
nsuully  been  quite  heavy,  the  days  had  been  dear  and  warm.  Cold 
weather,  with  heavy  winds  and  snow,  set  in  on  the  28th,  and  from  that 
time  to  the  close  of  the  work  the  weather  was  cold  and  wintry. 

On  arriving  at  camp  No.  JO  tlie  trail  down  Lon^^  Cr^ek  was  at  once 
examined.  It  was  evident  that  u.  good  and  perniaucut  road  could  not 
be  built  on  this  line  without  great  expense.  By  night,  howoTer,  enongh 
had  been  learned  about  the  country  to  indicate  that  a  pfacticable  line 
could  be  found  to  the  DeNoir  Valley.  A  reconnaissance  made  early  on 
the  Ibllowin^  morTHTip:  sliowed  that  the  two  interveiiiner  dividi'S  c<»nld 
be  cnjs^^ed  with  easy  gradients  through  a  network  of  raviiiesiiiid  swales. 
A  great  many  bowlders  of  all  sizes  covered  the  divides,  one  of  the 
ravines  being  fbr  a  short  distance  almost  filled  with  them.  During  the 
reconnaissance  a  bridijewas  built  across  the  We^t  Branch  and  ap- 
proaches to  it  graded.  Work  was  then  be^uii  on  tlienew  line  and  pushed 
rapidly.  On  the  evening  of  the  30th  a  heavy  suowHtorm  began,  which 
continned  thiongh  tbe  following  day.  From  the  SOth  to  the  evening 
of  Octobeir  6,  when  tlie  party  on  their  return  reached  the  lower  and 
much  warmer  Buffalo  Fork  Valley,  all  work  and  moving  of  eafnp  was 
done  wit]i  snow  on  the  ground  and  durii^fr  a  lart^e  ])art  of  the  time  in 
the  JUidbt  of  snow  »toriu8.  On  October  1  a  pai  ty  of  (>  men  and  2  hor«es, 
with  i*eYen  days'  provisions,  was  sent  back  to  widen  the  timber  entting 
on  the  east  8lo])e  of  the  mountains  where  necessary  and  to  build  a  few 
bridges  which  had  b<'<ni  omitted  durin*:^  The  advance.  On  the  3d  a 
praetiea))le  road  had  been  built  to  the  iJe  ^oir  Valley,  where  it  Joined 
two  fairly  good  existing  roatis  on  opposite  sides  of  the  De  Noir  Kiver, 
leading,  respectively,  to  Clark's  ranch  and  to  the  Fort  Washakie  road 
below  Olark^s. 

A  terrific  snowstorm,  with  a  driving  wind,  prevailed  on  the  3d,  the 
depth  of  snow  on  the  ground  in  the  afternoon  being  about  6  inches. 
This  interfered  greatly  with  ilnding  and  removing  the  smaller  bowlders 
on  the  line  of  the  road;  and  it  is  probable  that  many  of  these,  where 
the  road  crosses  diagonally  the  divide  between  the  East  Branch  of 
LoTisr  (Veek  and  the  rb>  Voir,  were  not  removed.  On  the  morning  of 
the  4lh  the  grades  leading  from  the  valley  of  the  West  Branch  of  Long 
Creek  to  the  divide  between  the  two  branches  were  improved  j  and  at 
1  p.  m.  tbe  return  jonmey  to  Fort  Yellowstone  was  began. 

About  6^  miles  were  covered  during  the  afternoon,  camp  being  made 
near  the  Hunters'  Cabin.  On  the  5th  the  steep  east  slope  of  the 
mountains  was  climbed,  the  day's  march  being  about  8^  miles,  and 
camp  made  close  to  the  summit  in  snow  averaging  about  9  inches  in 
depth.  An  advance  party,  composed  of  all  available  men,  was  employed 
during  this  march  in  removing,  mostly  by  blasting,  the  worst  stumps 
that  had  been  left  i!i  this  part  of  the  road.  All  stumps  in  the  rn-M\ 
had,  it  should  be  said,  been  cut  down  close  to  the  ground,  and  the  work 
of  this  day  was  confined  to  the  removal  of  stumps  left  In  or  close  to 
the  wheel  ruts.  On  the  6th  tbe  summit  was  crossed.  In  thisoi>en 
country  the  snow  had  drifted  badly,  some  of  the  drifts  on  the  road 
being  about  2A  feet  deep  and  of  considerable  length.  Alter  passitig 
the  head  of  l^lack  liock  Meadows  the  snow  gradually  dimiidshed  m 
depth,  and  at  the  Buffalo  ford,  where  cam^  was  made  for  the  night, 
after  a  march  of  19  miies^  had  entirely  disappeared.  At  3    m.  of  this 
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day  the  pnrty  of  six  that  had  been  Bent  back  October  1  had  ])ra('ticaily 
cuuipieted  tiieir  work  uear  the  suuimit  and  started  west  in  a  heavy 
snowstorm  to  overtake  tbe  main  party,  which  they  joined  on  the  eveu- 
iikg  of  the  7th.  ('amp  was  moved  about  10  miles  ou  the  7th  to  a  point 
about  2  miles  beh»w  the  mouth  ot  the  Buflah).  The  grading  crew 
stopped  on  this  day's  march  to  change  the  line  of  the  road  just  below 
Joe  Smith's,  carrying  it  aloug  the  slope  around  a  marsli  or  soft  meadow, 
instead  of  through  the  marsh,  as  formerly.  They  reached  camp  in  the 
evening.  - 

On  the  morning  of  the  8th  a  considerable  number  of  the  laborers  and 
teamsters  were  discharged  and  the  march  resumed.  The  snrvey  party 
ctimpleted  on  this  day  the  survey  of  the  road  as  bnilt.  Considering 
the  Lime  allotted,  a  large  amount  of  survey  work  bad  been  accomplished 
by  this  party  under  the  direetion  of  Assistant  Engineer  Wood. 

Fort  Yellowstone  was  reached  on  the  afternoon  of  the  13th,  and  tbe 
office  reopefied  for  the  settlement  of  accounts.  The  return  jonrtiey 
through  the  park  had  been  (litlicult  on  account  of  the  condilion  of  the 
roads,  which  were  covered  with  snow  on  tlie  three  divides  crossed  and 
were  veiy  mnddy  on  the  lower  groand. 

The  Fort  Yellowstone  office  was  closed  on  the  21st,  since  which  time 
the  platting  of  survey  Tiotes,  coitipnt  itions  of  work  done.  !Hid  prepara* 
tioii  (if  reports  have  ix  en  carried  on  at  the  JSioux  (Mty  otUce. " 

The  following  hlatement  shows  the  cost  of  dillerent  classes  of  work, 
the  character  of  the  work  being  described  in  Mr.  Wood^s  rei)ort: 

Co»t  0/  work, 

Claasifli-at  ion. 


G(mdin(;.  inclndinpr  rflOiOT*!  of bowMwt,  MMonUo  jwds                               |0.T7tt  fl.514.5> 

Cnearitig  oud  pitrt  ial  gnibUlli;  87.W  urN                                                        48.  tt  1, 819. 78 

BaildinK  44  briclKcs                                                                                     14.  Ml  065.83 

Kock  Krading  (ledge),  40  Ottbte  J»i  ds                                                             3. 53  U 1. 21 

AdminUtraUon   816.64 

Engineerini;,  inrhidins  lacatioii,  survey  iiftor  completion,  nia|ipin^',  hiiJ  ro]>nrtH. '   1.  5G4. 05 

'Xoolt  and  mcMt  outfit  i   a  48S.  00 


Total  1   10,000.00 


claolodw  |t€8.18  expendad  hj  QnutBnnasticir'*  Dapvtmeot  prior  to  Jnlj  il,  1888. 

OHABACTEB  OF  BOAD  BUILT. 

The  length  of  the  road  as  built,  from  the  month  of  the  Buffalo  Fork 
to  the  jnnetion  with  the  roads  in  the  De  Noir  Valley,  is  53.8  miles;  or 
57.1  miles  from  the  mouth  of  the  Buti'alo  to  Clark's  ranch.  Lieutenant 
Hiekok,  Ninth  Gayalrr,  in  his  report  of  Angust  7. 1807,  on  the  best 
ronte  for  a  road  from  Fort  Washakie  to  the  month  or  BnflidoForksays: 

Tb«  roads  of  thteaeotion  are  und^fin^d  and  unimproved,  other  than  the  removal  of 
tbe  great  uUstructionn,  and  it  !■  reoommended  that  the  above^oatlinedroad  be  of  the 

MUiie  gt-nera)  cliatucter. 

Wliiie  this  detscription  would  probably  apply  to  the  existing  roads 
(there  are  two  lines  followed,  depending  on  the  season)  in  the  open  and 
comparatively  level  rountry  beiween  Fort  Washakie  and  Clark's  and 
perhaps  to  jujy  road  that  is  likely  to  be  built  between  these  jM)tnt8)it 
would  scarcely  ai)ply  to  the  road  jnst  built  a(Tf)ss  the  mountain:*. 

In  ti»e  total  length  of  5.iS  miles  built  there  are  8ij  miles  of  grading, 
14.1  miles  of  clearing,  and  44  bridges.  Many  of  the  latter  are  loeatM 
In  an  open,  oonutryy  and  help  to  define  the  road.  At  a  few  points^ 
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however^  and  for  comparatively  short  distances,  the  road  is  uude- 
fined,  except  by  the  traeks  made  by  'onr  wagons  and  by  the  stakes 
driven  by  the  survey  party.  Drainage  of  the  road  was  not  attempted 
except  in  a  few  bad  places.  As  to  f^radients,  the  purpose  ot  the  roa<l, 
viz,  to  make  a  practicable  crussuig  of  the  moantainn  for  troops  and 
their  supplies  in  heavy  wagon  loads,  tUe  latter  being  the  essential 
matter,  was  constantly  kept  in  mind,  and  advantage  taken  of  all 
opportunities  to  lessen  grades  without  too  ^reat  cost.  Consideriii;^ 
both  leiip:th  and  steepness,  fho  WIthI  River  Point  is  urnch  tiie  worst 
grade  on  tiie  road,  the  ujaximum  grailieut  here,  as  above  stated,  being 
20  per  cent.  On  our  return,  with  several  inches  of  melting  snow  on 
the  ground,  a  heavy  freight  wagon,  with  a  load  estimated  at  2,(i(»0 
pounds,  wa.s  pulled  by  its  4  horse  team  to  the  top  of  this  f^rade  with- 
out  greater  ditticulty  than  the  necessity  of  resting  the  horses  a  few 
minutes  at  the  summit  of  each  of  the  three  sections  of  the  grade. 

X  am  -informed  by  the  acting  sui)erintendent  of  the  Yellowstone 
Park  that  on  the  main  system  of  roads  in  the  park,  on  which  large 
sums  have  been  expended,  tliere  are,  in  the  first  4  miles  south  of  Fort 
Yellowstone,  two  grades  each  of  23  per  cent,  and  some  of  the  gradi- 
ents adopted  for  streets  ia  this  and  other  cities  do  not  fall  far  short  of 
20  per  cent.  Many  of  the  grades  on  the  road  might,  however,  be 
improved,  shonld  flmds  be  available  and  travel  over  the  road  show  the 
necessity  therefor;  and,  in  many  i)lace8,  grading  would  be  advjnita- 
geous,  where,  on  account  of  the  sniallness  of  tlie  ai)i»ropriation,  no 
work  was  done.  The  bridges  built,  as  described  in  Mr.  Wood  s  report, 
are  'sabstantial,  and  shonld  remain  in  good  condition  for  several  years, 

A  few  other  small  bridges  would  lm]>rove  the  road,  and  a  bridge  over 
the  BuIVmJo  would  prevent  this  riv(  r  Inc  oming  an  impassable  obstacle 
in  time  of  tlood.   It  is  statid  that  this  river  often  reaches  its  hi;L'hest« 
stage  in  the  early  part  of  July,  and  that  its  floods  aie  not  of  long 
duration. 

To  (}wo-Tee  Pass,  so  far  as  I  can  learn,  can  be  crossed  about  July  1. 
A  bridge  over  the  Buttalo  would  probabls',  therefore.  i)r(»long  by  a  few 
weeks  the  season  durinjr  which  the  road,  as  a  through  route,  vai\  he 
used.  The  width  of  clearing  in  timber  should  be  increased,  both  to 
admit  more  sunlight  and  thereby  keep  the  road  drier  and  to  lessen  the 
danger  of  the  roml  being  obstructed  by  falling  trees. 

The  road  is  now,  however,  believed  to  be,  witli  the  exception  of  the 
Yellowstone  Park  roads,  the  best  mountain  rojid  in  that  part  of  the 
country.  By  it  the  distance  between  Fort  Washakie  and  the  northern 
part  of  Jacksons  Hole,  and  between  Fort  Washakie  and  the  Yellowstone 
Park,  is  from  50  to  60  miles  shorter  than  by  the  only  other  existing 
road — that  over  Union  Pass — which  latter  road  is  snid  to  be  practically 
iiup;issal)le  for  even  moderate  loads.  The  road  as  built  is  also  better 
than  tliat  on  the  cast  side  of  Jacksons  Lake,  and  is  believed  to  be  better 
than  the  Fort  Washakie  road  jnst  below  Ohirk'e. 

OHABAOTBB  OP  OOUNTBT  TBAVBRSBD. 

A  few  statements  on  this  sabject  have  been  made  under  "Narrative 
of  the  work."  Some  information  in  regard  to  it  is  also  given  m  the 
appended  reports  of  Lieutenants  Perry  and  Ryan  and  of  Assiatant 

Wood.  A  bird's  eye  view  of  the  region  about  the  Bnffalo  Fork  and 
Black  Rock  Orrek.  lookin<r  toward  To  C  wo  Tec  Tnss,  copied  from  Plate 
XLllI.  Annnal  lU'port  ol  tlie  I  nited  IStates  t  «e<»l«>^acal  and  (ieograph- 
ical  Survey  of  the  ieniioiieB,  1877,  accompanies  this  report.   Mi,  U.  E. 
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Wadsworth,  of  LaiKlcr,  "^yo.,  with  a  huuting  pjirty,  passed  over  the 
new  rojifl  shortly  belbre  its  completion,  eoming  irom  the  Y<'l]<)\vstoiie 
Park.  Through  his  kindness  1  have  been  iuruished  with  copies  of 
kodak  views  taken  by  him  at  points  along  the  line  of  the  road  and  of  - 
the  road  leading  from  Clarlgs  to  Fort  Wasliakie.  While  these  views 
were  not  taken  to  illnsti  itf  t  he  road  work  and  do  not  show  the  difficult 
parts  of  the  work,  they  iievertheU  ss  give  a  very  good  idea  of  the  charac- 
ter of  the  country  both  west  and  buutheast  of  Ciarks.  For  this  reason 
they  are  submitted  herewith.  Kos.  1  to  9  are  views  taken  along  the 
military  road,  while  Nos.  7  to  10  indicate  the  oharaeter  of  the  oonntry 
and  of  the  present  road  below  Ciarks. 

The  elevated  valley  known  as  Jaeksons  Hole  {elevation  of  Jacksons 
Lake,  between  (i,800  and  0,900  feet)  is  bounded  on  the  west  by  the  Teton 
Honntains,  whose  eastern  scarp,  rising  abruptly  from  the  lake  and 
reflected  in  its  waters,  presents  probably  the  grandest  mountain  view 
to  he  found  in  the  Tiiited  States.  On  the  east  the  valley  is  bounded 
by  the  main  divide  of  the  liocky  iSIountains.  which  in  a  siimons  line 
follows  one  of  the  western  ranges  of  ilic  :Sljoslioiie  or  Absaroka  Moun- 
tains, and  the  Wind  Biver  Monntains,  the  average  distance  from  the 
Teton  Mountains  to  the  main  divide  being  about  10  miles.  On  the  south 
the  valley  is  closed  by  a  spnr  of  the  Wind  Uiver  Mountains,  while  on 
the  north  no  marke<l  natural  boundary  exists  between  the  valley  and 
the  Yellowstone  i*ark,  even  the  main  continental  divide  being  hero  but 
little  raised  above  the  general  level.  The  eastern  portion  of  the  valley 
is  a  high  and  rolling  country,  intersected  by  mountain  spurs  and 
watered  by  nnmerons  streams,  which  in  their  upper  courses  have  out 
deep  canyons. 

The  whole  region,  in  common  with  the  Yellowstone  Park,  is  remark- 
able for  its  heavy  annual  rainfall,  a  quite  exceptional  featnre  in  the  arid 
portion  of  the  United  States.  The  cause  of  this  heavy  precipitation 
has  been  stated  as  follows: 

Tho  principal  sonthwest  nir  ciirront,  moving  over  n  low  portion  of  the  luountAin 
mass  of  the  i'aoitic  Coast,  reaches  the  Tetons  aud  Sierra  tiboslioue  range  without 
being  denrived  of  much  of  its  vApnr.  It  is  not  onlj*  eheoked  in  its  eonne  by  thia 
hi^h  cool  wall.  Imt  tin-  trfiiiciiildiis  ;n  i<  iilar  riilgc  of  the Tetous  ^^^anll^i  iij  Htioh  a 
position  as  to  produce  a  strong  eddy  about  the  headwatere  of  the  isuuke  and  over 
the  [Yellowstotie]  lak«  tMWiii.  (BeconnoimncMi  in  Northweatam  Wyoming,  1878. 
Jon«a.) 

As  a  result  of  the  heavy  precii>itation,  most  of  the  region  is  densely 
timbered,  and  streams  and  lakes  are  abundant.  In  winter  the  country 
is  <  ()vere<l  with  a  ti'eniendous  depth  of  snow,  couinumication  in  the 
valley  being  impossible  only  by  the  use  of  suowshoes,  and  the  mountain 
•pasaes  remain  closed  by  snow  nntil  about  July  1.  This  part  of  the 
Koclcies  has  been  called  the  "Crown  of  the  coutinent," on  account  of 
tlie  unmber  of  ^reat  ri\  (m  s  which  here  ta,ke  their  rise*  BecluSy  in  The 
Earth  aud  its  lnhal>itauts,  says: 

Union  Peak  £27  miles  southeast  of  To-Owo-Tee  Pass]  •  •  •  must  be  regarded 
M  tiM  dilef  cflntml  noint  of  the  United  States  for  thm  ditpenkm  of  its  rnnning 
waten  to  the  sonoanolng  marine  haaina;  here  ia  the  tme  oontinental  divide. 

Within  25  miles  of  the  To-Gwo-Tee  Pass  lie  the  sources  of  the  Yel- 
lowstone, Snake,  Wind,  anf!  (Ireeu  (main  head  stream  of  the  Colorado) 
rivers.  The  bhoshone  Mountains,  crossed  at  their  southwestern  angle 
by  the  military  road,  are  thus  described  by  Captain  .lones: 

The  Sierra  SlioHlMuie  range  is  prulmbly  the  luost  reniarkalile  one  iu  the  s^rmi  RocVy 
Moontain  cknin.  The  original  range,  if  there  ever  was  one,  and  of  tliis  ttiere  are 
many  iudicatiiiii-j,  lies  buried  bt'iicutli  ;in  (iut)t()iiriiij,'  of  inatorial  from  the  tluii]  inte- 
rior of  the  eartii,  whioh  it  is  sale  to  eattuiato  as  buiug  now  from  4,000  to  5,U0U  feet 
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thick.  •  •  •  1  11,.  jM  ;iki»  mre  all  over  10,000  fc«t,  and  many  reach  an  elevation  of 
over  12,00<J  Itei,  and  uic  conip<iMcd  entirely,  bo  far  rh  our  observ  utiuu  went,  of  thiB 
material  (except  the  Wtiehukie  Needles,  which  is  granite).  It  will  he  wore  un^>ro- 
priate  to  speak  of  it  as  a  monutain  utjuw,  which  extends  from  latitude  iii"^  l(r  in  a 
northerly  direction  to  4}i°  10',  with  a  general  width  of  over  60  miles  in  peaka  that 
will  certainly  ;ivt  i;»:^r  uvi-r  lO.rioo  rcot  in  elnvution.  * 

Tbia  mountain  mass  has  been  eroded  to  a  remarkal)l6  extent  and  the  stieams  hare 
ent  their  eh»iin«lt  into  it  accordingly  in  the  moat  Irregular  iiuuuMr.  •  *  •  Tbeiz 
v:il'<  s  iro  timply  hnge  oaoyona,  csoopt  tliA  luinal  psrk^Iiko  opening  near  tiielr 
aourieij. 

The  mountain  i]o|«ea  nre  ooTeved  with  Ibreateof  eoniibrous  treee  wbererer  it  ia 

po8^<il»le  for  trrrs  t(»  ^row,  iuu\  Rtrcams  nro  very  numerous.  I'tTlmps  tnorf  water  is 
iiLetl  from  this  mass  oi  niuuuiuiim  thau  from  any  of  equal  size  in  tlie  itucky  Mouutaio 
chain. 

There  Jire  no  rond«  nrroKs  th(>  Sierra  Shnnlione  range,  and  this  expo(Tttit»n  is  the 
first  that  evei  eiui»»<-«l  il,  a  leal  tb»t  bad  been  previously  oousideied  vt;r^  dilhoult| 

if  not  impoaaible.  ( lieeoinnoieMyioe  in  Northwestern  Wyoming,  1873.) 

Tlie  following  (le.HcriptioD  of  To-Gwo-Tee  Pa«s  and  the  cliaracteristics 
of  the  Shoshone  Mountains  is  taken  from  the  Annual  Keport  of  the 
United  States  Ueologioai  and  Geographical  Survey  of  the  Territories 

for  1S77: 

The  anproachea  to  the  sommit  of  To-Gwo-Teo  Paas  are  easy,  and  the  spot  itself  is 
one  of  toe  moat  interestinfr,  both  for  ita  f^logfic  as  also  its  piotnresqne  snrroond- 

ings.  It  Ih  lilh'il  wiifi  ()]p(Mi.  fj^raiisy  undnlaticMS,  whose  holh*ws  Intl.!  pretty  lal^fli-T-^, 
the  deilivitie^  «lotled  with  beautiful  ^rvve»  of  pine  and  8^*ruce,  an^  threudtd  by 
tiny  rivulete  bordered  by  charming  little  intervales,  and  miniature  terraces  bright 
with  niany-hued  Howit*!  aii«l  the  wliitf  blossom"  of  a  delieate  clover.  Densely 
woo<led  tahmeM  sweep  up  ini(»  the  mountain  heights  on  either  hand,  whose  lofty, 
preeipitouH  walla  form  a  majestic  gateway  to  the  pans  acrosH  the  great  watershed. 

The  mouiitaiu  on  the  soutli  side  of  the  pass  atlordt'd  a  good  oppoi  tnnity  to  gain  a 
general  knowledge  of  the  character  of  the  vast  sediiucnted  volcanic  aecuuitilutions 
out  of  which  theMe  utouittains  have  been  scul|)tured.  The  summit  of  this  peak  rises 
1,000  feet  alM>ve  the  puas,  and  on  ail  aides  its  alopea  are  ste^^p,  on  the  eaat precipitooa. 
The  above-mentioned  somber  ▼oloanie  breccia  entera  largely  into  the  ronnatton  of 
the  basis  of  tliu  iiKnintiiin.  rcu  liiiii;  mnr(^  than  halfway  to  the  summit.  TIumi  suc- 
ceeds tieveral  bundled  fuct  thickucsa  of  partially  exposed  breccias,  the  steep  slope 
covered  with  d<'brla  np  to  the  ebonlder,  from  wlueh  riaea  the  huge  angular  bloek 
that  crowns  the  '^innniit  of  th>'  montitain.  Tho  hiisis  of  this  block  ip  Cm  mcd  of  drab 
breccia  ami  iucoherent  or  jtartiaUy  cousoliilatcd  volcanic  sands.  A  thicknesa  of  20 
feet  of  conglomerate  forms  the  plinth. 

*  *  •  I  lu*  iiiv]>('rm(»'st  (1"  I'cisit  shows  a  thii  kricss  of  aVtiive  .'H)  feet  of  a  hreociated 
mas«,  coii8i(iting  oi  atj;;iilar  liagini^utH  of  vuriwUK  kiudH  of  voleanic  roi  Kh  li**Id  in  a 
ftne,  aoft,  drab-gray  paate.  Tl>e«e  massea,  by  weather  action,  a  i  <^  ^  ro ;  i  ^ 1 1 1  i u  t o  laaoy 
cut  iou.s8h.ipeH,  rentand  fissured  aud  pinoarh  d,  with  coruices  and  a^hy  Kniuly  taliises, 
which  }>ive  to  the  mnral  expofsures,  8e<-n  at  a  diHtance,  tiie  somber  and  li^bt  gray 
banded  ap]iear;uict  whirh  remler  their  rccdgnitiou  ho  certain  wlieivjvor  they  appear. 

Motwithatauding  the  smoky  state  of  the  atinoapheie  the  view  from  this  high  sta- 
tion was  of  nnnsiial  interest.  The  opposite  side  of  the  pass  is  walled  by  far  grander 
eHcar)>ments  of  tlie  fragm«  i  t  .1  vokanict*  which  hove  intiniute  (omn-otion  witli  a 
mountain  ridge  extending  many  miles  to  the  eastward,  where  it  merges  into  that 
portion  of  this  Rreat  volcanic  highland  belt  to  which  Captain  JoncM  applied  tbe 
uauie  Sierra  Mioslioue.  This  east-west  ridge,  itself  of  titanic  proportions,  forms  the 
water  divl»le  between  the  Kources  of  liofTalo  Fork  and  the  northern  allluents  of  Wind 
Kiver,  and  tiirongbout  it  presents  the  same  HtujieniloHK  mountain  wall.  The  main 
Wind  Kiver  heads  in  the  an>jle  Ibrmed  by  this  rid;,'f  ami  the  northern  exten«iion  of 
the  Wind  Hivt-r  range  on  its  southwest.  The  latter  ridge  is  capped  for  u  few  miles 
by  tho  volcanic  breccias.   •   •  • 

This  whole  region  is  one  of  most  forbidding  grandeur.  The  volcinic  crests  all 
rise  above  timber  line,  while  their  precipitouR  sides  show  the  dull  bauded  volcanic 
letlg  ^^  ;  Jmo^^t  destitute  of  vegetation.  But  tho  taluses  are  generally  heavily  wooded, 
nud  at  the  time  of  onr  visit  immense  columns  of  smoke  mmi  forest  coutiagratiotts 
tose  high  in  the  air,  in  places  blotting  ont  the  view  of  distant  monntains. 

A  good  idea  of  the  structure  of  the  Shoshone  Mountains  is  given  In 
photograph  Ko.  4,  which  shows  a  portion  of  the  spur  that  divides  tbe 
yalleys  of  Wind  Kiver  and  the  west  branch  of  Long  Creek.  A  finer 
view  of  these  monntalTis  k  to  be  had  from  points  on  the  inilitriry  rond 
where  it  crosses  the  divides  betweeu  the  west  branch  of  Long  CreeK 
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and  the  De  Noir.  On  the  east  slope  irom  To-Gwo  Tco  Pass  heavy  tim- 
ber and  abundant  vegetation  are  found  as  far  down  hh  tbeHuuiers' 
Cabin;  and  the  east  slopes  of  the  Wind  Biver  MountaliiSy  as  for  as 
they  could  be  seen  from  the  road,  are  densely  wooded.  Proceeding 
down  the  valley  from  the  Huntois'  Cabin,  the  slopes  on  the  left  of 
W'iud  iiiv^or  show  a  rapidly  diimshiui:  amount  of  rainfall,  and  at 
Clark's  the  "and  or  *'8emiaiid"  region,  ex  leading  txi  the  Missouri 
Kiver  and  beyondi  has  aboat  been  reached.  Photographs  Nob.  7  to  10 
show  that  the  road  between  Clark's  and  Fort  Washakie  lies  in  sneh  a 
region, 

YALVB  09  THE  BOAB  AS  PAST  OP  A  THBOXTGH  BOUTB. 

Previous  to  the  con  struction  of  this  road  the  Yellowstone  Park  could 
not  be  retw'lu'd  from  the  Southeast  except  by  the  circuitous  and  difficult 
road  through  Union  Pass.  In  IM  Governor  John  VV  .  Hoyt,  of  Wy- 
oming, made  an  extended  reconnaissance  to  disGo\'er  a  practicable 
wagon  route  to  the  Yellowstone  Park  from  the  southeast.  He  exam* 
ined  two  rontfs,  viz,  via  tlie  ^^'ind  River,  To-Gwo-Tec.  Pass,  and  Two- 
Ucean  Pass,  and  thence  down  tlie  I.  i>per  Yellowstone;  an<l  via  the  Stink- 
ing Water  Valley  to  Yellowstone  I^ake,  these  two  being  tlie  routes  dis- 
covered by  Captain  Jones  in  1873.  He  also  endeavored  to  find  a 
practicable  crossing  of  the  Shoshone  Mountains  at  the  head  of  several 
tributaries  of  tlio  n<n  fork  of  Wind  River,  but  none  was  discovered* 
His  comparison  of  the  niei  its  of  the  two  routes  is  as  follows: 

Tb«  roate  ap  the  Wiod  River  and  acroM  the  divide  by  the  To-Qwo-Tee  and  Two- 
Oeeaii  passes  totheliead  of  the  Yellowstone  Lake  is  Temarkahle  not  only  for  its  inter* 

«'.-^tiiii;--t)fttiun'8  oaptivulinu^  — '■(••  nory,  but  :iNi>  ior  Imviii^  nii  ;iUiin<!.in<  «>  of 
timber,  and  pure  water  all  the  way,  as  well  as  iiiucii  wild;;aiiie  aiui  utuuDtuiu  truut. 
And  what  is  yet  more  important.  itisfrhara«teriz4Mt  bravery  unsv  grade  both  aseend- 
intr  niul  (Ir'^rr-iuHiifj  tli«i  iMoiiiit;iins.  As  fdinprirpfl  with  tlio  StiiiKiiifj  Wat' r  route,  it 
hna  the  di^ads  atitiige  ol'  ri'*|uiring  the  buihliiigol  uioro  iiewruitd  iuHi<l«i  tbe  park  una 
meaos  of  coiiio  t  ling  it  witb  the  roads  and  tiaiU  already  made.  Moreover,  as  this 
route,  after  it  leaves  the  Indian  re'-prvation,  lie;}  through  a  spotion  wlift?»o  nltltnde 
will  forbid  its  improvement  for  n'_;rirultuial  purposes,  or  even  for  gracing  purposes 
the  year  around,  the  biiiMing  ot  t  he  proposed  road  on  that  Hue  would  not*  to  the 
iinne  extent,  aid  the  indnstrinl  duvolopment  of  the  country. 

(  be  route  by  wbic-h  we  returned  hiin  the  advanta^ro  of  running  through  a  section 
alrendv  filling  np  with  ranches  for  nearly  a  hiimtreil  miles,  and  Una  for  more  than 
that  distance  *  wagon  trail  which  with  sinall  outlay  could  be  made  a  good  road.  It 
sImo  has  the  advantage  of  leading  almost  at  once,  after  err  stfng  the  divide,  to  the 
foot  of  Yellowstone  I^ake,  where  the  most  inijiortant  improveuaeutM  are  likely  to  be 
piiu-ed.   Nor  is  it  wauttug,  along  the  Stinking  Water,  in  liue  bceuery,  timber,  or 

f;ood  wftter,  for  the  mofuitidns  are  ooTered  with  forests,  and  the  river,  so  ontrag^ 
►y  its  narrje,  is  a  pnr^  and  beautiful  eti  ;:i  as  far  down  juj  we  Haw  it.  having  itfl 
Hunrce8  among  the  loftiest  of  the  Sierra.s  Mid  Itemg  well  Bupplied  with  trout.  It 
has  the  disa^aiitago  of  partly  lying  through  a  section  ( i»  i  w  e< u  the  Wiod  Biver 
aii<l  tlie  Islci  wo(rri)  nut  well  Hupplied  with  water  at  all  pointa  in  the  dry  feaHon,  of 
requiring  uiauy  nu>re  bridgcss  tliau  the  Wind  ifiver  route,  I>esi<lea  a  considerable 
amonnt  of  rock  in  the  canyon,  and,  finally,  of  having  a  mu<-h  less  enny  grade  at  and 
near  the  saiumit  of  the  divide.  (Meaaajseo  and  Docomente,  lutorior  JDepartment^ 

The  disadvantage  that  the  route  via  To-(i  wo  Tee  Pass  and  Two- 
Ocean  Pass  woald  require  the  bailding  of  more  new  road  inside  the 
]):u  k  to  oonnect  with  existing  roads  does  not  apply  to  the  route  via 
To  (Iwo  Tet^i  Pass  and  .Taeksons  T.alco.  In  fact,  as  a  road  lins  already 
b*'P!i  hniit  l>y  tlu»  (iovernment  from  the  Y«'llowstoue  l.nUa  to  the  sontli 
boundary  ol  the  Yellowstone  Park  Timber  iiand  Iteserve  (designated  on 
map  accompanying  Mr.  Wood's  report  as  Yellowstone  Park  Forest  Kes- 
ervation),  no  new  road  inside  the  park  or  rimberdand  reserve  woold 
iMed  to  be  built  Oovemor  Bojt,  in  liis  aboye-qaoted  report^  argues 
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tbiit  as  the  Yellowstone  i';u  k  lies  priucipally  in  Wj^oming  the  people 
of  that  State  should  naturally  be  most  interacted  in  it,  and  that  a  na- 
aoiiably  dinct  and  good  road  by  which  tliey  may  reach  it  onght  to  be 
provided.  Tliis  arjjument  would  api)ear  to  be  :i  sonnd  one.  Tin  above 
reqnirenicut  jih  in  (lircctnpsa  is  certiiinly  I'liliiiled  by  the  militar\  road, 
Otber  military  ailvanUiges  of  the  road  besides  the  one  spoken  ut  iu 
the  early  part  of  thie  report  are  the  connecting  of  Forts  Washakie  and 
Yellowstouo  and  of  the  Northern  Paoiflo  and  Union  Pacifio  raihtMdB 
by  a  direct  and  fhirly  good  road. 


FUliTH£&  SEQUIBEMBMTS. 


By  Presidential  proclamation  dated  February  22,  I  SOT,  a  lar^earea 
adjoining  and  to  the  south  of  the  Yellowstone  Park  Timber  Land  lieserve 
was  H*»t  :i])art  as  a  forest  reservation  (designattd  in  the  proclamation  as 
"Teton  i'orest  Keserve")  and  withdrawn  from  future  settlement.  The 
law  under  which  the  proclamation  was  issued  provides  means  by  which 
present  settlers  may,  if  they  desire,  be  given  land  elsewhere  in  lieu  of 
that  held  by  them  within  a  forest  reserve.  Of  the  r>3.8  nnles  of  the 
military  road  3!»^  niilos  lio^  within  the  Teton  Forest  lieservc.  There 
beiupT  very  few  settlers  ut  present  in  the  upi^r  i)art  of  Jacksoiis  Hole 
(and  future  settlement  prohibited),  and  only  one  ranch  on  the  military 
road  east  of  the  forest  reserve,  it  is  evident  tliat  this  road,  which,  as  in 
the  ease  of  every  other  rofiid,  will  re<|uire  repairs  from  time  to  time,  at 
least  atmually,  to  keep  it  in  poof!  eondition,  will  have  to  be  innintiniud 
by  the  Government.  Portions  ot  the  road,  moreover,  are  liable  duriiiji 
the  winter  to  be  completely  obstructed  by  fjiiliug  timber.  This  should 
be  removed  each  summer  as  soon  as  the  pass  is  open.  In  view  of  the 
distance  of  the  road  i^m  railroads  and  sources  of  supply  and  labor,  I 
shoulil  estimate  the  MTumal  cost  of  maintenance  at  11,000. 

Considering  the  vvliole  route  from  Fort  Washakie  to  the  Yellowstone 
Park  Timber  Keserve,  about  151  miles,  it  is  seen  by  the  map  that  about, 
54  miles  of  this  distance  ihlls  within  the  Wind  Biver  Indian  Reserva- 
tion, about  5Sh  miles  within  the  Teton  Forest  Reserve,  and  only  about 
.'^SA  miles  on  land  not  within  Government  reservations.  Tins  latter 
section  is  very  sparsely  settled,  and  is  completely  surrounded  by  hijjh 
mountains  and  the  two  reservations  mentioned,  for  which  reason  it  is 
not  lilcely  to  become  thickly  settled  in  the  near  future.  If,  therefore,  a 
good  road  between  Fort  Washakie  and  the  Yellowstone  Park  is  needed 
it  will  have  to  be  built  'or  oxistinfr  roads  improved)  and  maintained  by 
the  Government  throughout  its  whole  extent.  While  I  had  no  oppor- 
tunity to  examine  the  line  between  Clarks  and  Fort  Washakie,  and 
only  hurriedly  passed  over  the  line  of  the  road  between  the  mouth  of 
the  Hnftalo  and  the  Timber  Reserve,  the  location  of  which  line  can 
n!nloiibtt»dly  be  imjjroved,  I  believe  that  the  farther  expenditure  of 
$r)(>,«K)0  would  result  in  w  through  road,  as  above,  which  would  satisfy 
all  present  requirements.  Roughly  and  Horn  iusuilicieut  data  1  would 
divide  this  expenditure  as  follows: 

Between  Fort  W'H.shaku-  umi  (Jlark  s.   sr^o.OOO 

Inipruving  niihtary  roa.l  built   ir.jXNi 

Between  month  of  BuflTalo  and  Timber  Beeerve  •   10, 000 

Totrt   IM^OOO 

Tlie  improvement  of  the  military  road  would  consist  in  constructiDg 
a  brid^^^e  over  the  P>nfTnlo  Fork  and  sovernl  smaller  bridges,  in  improv- 
ing present  grades  and  grading  at  other  points^  in  widening  and 
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fltraightenlng  tbe  timber  eafeting,  in  draining  portions  of  the  road,  and 
in  marking  distances,  camping  groundB,  etc.  Tlie  annual  cost  of  main> 

tenance  of  tbe  tliroujrli  roiit<;  I  would  estimate  at$4,000. 
Vary  leapeoU'uilj^,  your  obedient  servant, 

J.  C.  Sanfoud, 
Captain,  Corps  0/  Engineera* 

Brig.  Gen.  John  M.  Wilson, 


Appendix  A* 

BBFOn  OV  UBUT8.  MJEX.  W.  PBRHT  MXD  J.  A.  KTAV,  Hmm  OATALKT. 

HKADQUASTKRS  DVPAimiKNT  OF  THS  PLATTK, 

Camp  on  Buffalo  Fork  of  Snakt  Hirt  r,  U'l/oming,  September  S,  1897. 

Sir:  Tn  aocnnlance  with  letter  of  inMtraotions  from  tho  ilcpiirfrtipnt  commiiTuler, 
dated  1  ort  Wtisbakie,  VVyo.,  August  12,  1897,  the  followiatf  import  ol  the  beut  liTAo- 
tioable  route  for  a  wagou  road  o  ver  thA  Booky  Moniltaill  ViYide,  near  the  head  of 
Wind  River,  Is  hereby  enbmitted: 

Upon  examination  there  were  found  near  tbe  head  of  Wind  River  three  trails  pasH- 
ing  over  the  ilividt'  ruioM  Tr.^il,  Shtiridans  Trail,  and  To-Gwo  Toe  Trail.  Union 
Trail,  which  ha«  ali^o  a  wagon  road,  wae  examined  from  Clark's  ranch  to  the  mouth 
of  BniFalo  Fork,  n  dtstanoe  of  115  milet* 

Sheridana  Tr  i  i !  was  folio  wod  most  of  the  fhr  enough  £oT  aa  much  ezami- 

nation  aa  wns  i  ouaidcrcd  necessary. 

Tbe  To-Owo-Teo  Trail  xvn^  car«>fnlly  examined  itfi  entlie  length,  which  fttm  Clark'a 
ranch  to  the  month  of  Mnlfalo  Fork  is  about  W  miles. 

After  reachiu){  tiic  suininit  of  the  pa«s  an  examination  was  also  mudt}  of  the  route 
down  Cottonwood  Creek,  the  entire  ku^th  of  Elkhom  Creek  waa  gone  over,  also 
that  of  Blai  k  Ivook  Creek  and  the  Buffalo  Fork  aafiw  op  aa  the  Jauclion  of  ite  North 

and  South  Forks. 

H(';.Mnning  at  Clark's  raneh  on  the  Wind  River  the  route  should  follow  the  Sheri- 
dan Trail  as  far  aa  Loog  Creek,  which  flows  into  Wind  River  from  the  north.  Cross- 
ing Long  Creek  it  should  be  asrended  almost  to  the  timber  line;  thence  due  west  to 
the  Hunters'  Caltin  near  Wind  J;i\er  and  clost^  to  the  To-' J  wo- Tee  Trail,  keeping 
'well  np  on  the  bench  to  avoid  the  coulees  near  the  river.  From  the  Hunters'  Cabin 
the  ronte  lies  on  the  north  side  of  the  Wind  River,  which  for  6  miles  abounds  in 
Btnndinr;  and  falh  n  timber.  There  are  some rsvinea  which  mi^  be  ttTOided  by  going 
farther  to  the  north  of  the  stn  am. 

After  passing  through  thin  timlrer  the  snmmit  of  the  pass  is  rearhetl  by  gentlo 
slopn^,  the  route  beiug  free  f  rrnn  rirnluT.  From  the  summit.  To-Gwo  Tee  Trail  down 
Black  Kock  Creek  shoulii  b*  loliow*  <l  lur  u  distance  of  about  10  miles,  whieii  would 
place  the  route  through  a  succession  of  parks  on  the  high  land  to  the  north  of  this 
creek.  At  this  point  tin-  trail  there  is  a  lonj;  swale  sln  ti  hing  in  a  northwesterly 
direction  toward  Uulialo  i  ork  and  reaching  it  a  little  to  the  west  of  the  mouth  of 
L*Ta  Creek;  the  route  Hhouhl  leave  the  trail  and  pass  down  this  incline,  which  is 
Tery  gentle,  and  cross  Uutt'alo  Fork  at  the  most  suitable  plao4f;  thence  to  foothills  to 
the  mouth  of  that  stream,  whore  the  ground  is  dry  and  free  mm  timber.  It  can  be 
extended  to  the  mouth  of  this  river  (»ti  the  north  side  along  the  base  of  the.se  hills, 
thus  completing  the  route  and  making  the  entire  distance  abont  65  miles,  thus  mak- 
ing a  saving  of  abont  50  mi\n  over  any  other  wagon  trail  between  the  head  of  lyind 
Hiv*  r  am!  lii.-  nunith  of  liull'alo  Fork. 

The  accompanying  map  will  show  approximately  the  proposed  route. 
Very  rcspeotinlly,  yow  obedient  aemnta, 

Alkx.  W.  Perry, 
JPbret  Lieutenant,  Ninth  Cacalrjff  Aid. 
J.  A.  Ryan, 
Unt  Umatmnt,  NkOh  Cwkrg, 

Tim  Adjutant-Gbnkkal, 
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Appendix  B. 

BBFOXT  OF  lUt.  W.  B.  WOOD^  AMI9UWt  JaWIHWUL 

Umitki>  Statks  EMOiKKica  Office, 

Sioux  CUjf,  /o«M»  Jamuury  SO,  1S99. 

rAPTATV:  Thrtvp!  the  bonor  to  submit  the  folloNviTTj;  rcjmrt  on  the  location  and 
survey  tit  the  uuiitary  wagon  road  between  Fort  WaMhukiu  aud  tJbie  uioutb  of  the 
.  BaHuio  I ork  of  !Snak« River: 

1  left  1  oi  t  Yt'ltowHlone  on  Anjriist  15,  1898,  three  days  in  advance  of  the  main 
purty,  vvitb  a  pack  train  aud  party  uf  five,  including  cook  aud  packer.  I  wha  to 
pnHh  through  as  ra|ti«lly  uh  poHMiblo,  markiti^  ilic  lir^t  few  miles  of  thu  road  that  was 
to  bexin  at  the  m<>utb  ot  tlie  Butlalo  Fork,  and  then  to  ^  throneb  to  Clark's  ranch  on 
Wind  River,  making  u  rough  reeounoissanoe  of  the  country  to  determine  the  general 
tonte  of  the  road. 

I  reAched  the  top  of  the  bighill  beyond  the  Buffalo  fordy  abont  20  miles  from  tlie 
month  of  RnfFalo.  on  Anfjfnet  33.  Thie  aeoent  ii  a  eteep  elimb,  20  per  cent  in  pla< « .i, 
but  \«  ry  little  giuilin;^.  At  tliin  ratiip  wo  struck  the  pack  trail  (ivcr  To-C; \vt»  Te*'  1 
P44W,  and  I  foUowuii  it  all  the  way  to  Clark's.  Coming  back,  1  left  the  trail  2  wiles 
from  Clark went  np  Lonp;  Creek  5  milee^  eroeeed  baek  to  wind  River  at  the  Hnut- 
ers'  Tabin.  where  th<-  bcaw  tiit.bcr  begins,  and  spent  several  days  exploring  in  (he 
heavy  tinib«*r  befw  t  ru  Hunters'  Claitiu  auil  the  t*>p  of  the  pass.  It  was  certain  the 
road  could  not  follow  the  pack  trail  down  Wind  Ktver  from  the  pass.  Where  the 
trnil  is  clrtso  to  the  liver,  an  it  is  for  the  lirst  4  miles,  the  grnnnd  is  altogether  ton 
rough  and  itio  miry.  The  trail  there  leaves  the  river  and  climbs  the  mountaio  slope 
OB  Uie  south  siilo  of  tlie  rtver,  to  go  around  the  canyon  of  the  river.  The  groond  is 
very  rongli,  aud  being  on  the  north  slope  is  very  wet  and  boggy,  almost  impassable 
for  pack  animals.  So  I  spent  all  my  time  on  the  north  side  of  the  river  where  the 
slopes  facing  south  are  much  drier.  The  tinilu  r  is  so  dense  and  .so  much  of  it  down 
that  traveling  wm  very  slow.  1  was  to  return  and  report  to  you  on  September  L 
Tbe  week  «TM]»bIe  between  tbe  83d  «id  that  date  wm  not  enough  to  find*  loeatioo 
for  the  road,  bat  it  did  Mtisfy  me  that  the  road  should  be  built  on  that  side  of  the 
river. 

According  to  programme,  I  returned  on  tbe  1st  and  found  yon  in  oamp  where  Tbiid 

carupi  cl  on  the  23d.  On  the  3d  I  moved  easst  a^rain  to  tbe  top  of  the  pass,  takinc:  six 
axuien  w  ith  me.  I  set  them  at  wi»rk  near  the  divide  and  bpeut  several  da.yj»  lucaiiug 
the  road  from  the  summit  down  tbe  east  slope. 

During  this  time  \ mi  liad  found  an  cjisier  route  than  following  the  valb-y  of  tbe 
Black  Koek  to  tbr  tnminiit,  as  I  ha<l  done.  Your  new  route  brought  y  ou  within  2 
miles  (if  tbe  summit  without  any  grading.  On  the  8th  I  connected  your  new  line 
with  the  line  I  had  umrked  over  the  summit.  On  the  11th  pack  ontiit  was  dis- 
charged aud  I  joined  the  main  party,  now  close  to  the  snmmit.  By  the  15th  I  had 
marked  the  road  to  tbe  bi^  dt  scent  into  Wind  River,  in  ar  the  Hunters'  (  alun.  <  )n 
the  lotli  I  leveled  aud  cross  sectioned  two  lines  down  the  big  hill.  One,  the  line 
adopted,  on  a  20  per  cent  grade,  tbe  cross  slope  light,  so  that  tlie  total  gnuiing  wm 
less  than  600  cubic  yard-^  <  hi  tin  irli-  r  line  the  gnide  cinld  be  made  luucb  less,  but 
•  the  cross  slope  was  so  very  .sleep,  5  ou  7,  that  the  amount  of  grading  would  have 
been  much  greater  and  tbe  ont  always  sliding  in. 

On  the  ll'th  of  September  T  bt  <4an  the  survey  of  the  road.  This  survey  whr  started 
Jnst  east  of  the  summit,  vvas  run  east  lor  two  days,  to  station  89;  then  Uegau  at 
station  1  again,  near  the  snmmit,  and  was  mn  west  to  Joe  Smith's  ranch,  to  station 
nnri;  then  wiis  talven  up  at  station  H'.t  nid  run  east  to  the  end  of  tbe  road  and  con- 
tiuutul  to  the  bridge  over  Wind  Ivivei  ,  1  mile  east  of  Clark's  ranch.  When  I  had 
bpMigbt  the  Kill  \  I  y  to  this  point  you  bad  ttuished  the  roail,  October  4,  and  started 
back  for  Fort  Vellowstone.  I  traveled  back  with  you.  and  when  we  reached  tbe 
camp  at  the  Buffalo  ford,  I  took  up  the  survey  where  It  nad  ended  on  September  27, 
near  due  Snnth's.  and  continued  it  to  the  mouth  of  the  Buffalo,  where  WO  Joined  the 
main  roud  up  Snake  £iver  to  Jaoksous  1  ake  and  the  park  on  October  8. 

The  survey  wm  entirely  a  stadia  snr\  c.\-.  The  transit  had  a  large  and  delicate 
level  nndt  r  tlit  ti  les<  ope  and  a  good  vertical  elrrlf  Tli'  vertical  angle  was  read 
every  time  tbe  stadia  rod  was  held  up;  this  angle  being  to  the  same  height  above 
the  gronnd  as  that  at  which  the  traoait  stood. 

This  survey  has  been  platted  on  a  Male  of  BOO  iiMt  to  the  iaoh,  aadtiio  length  of 
every  course  scaled  from  this  map. 

Of  conrw  an  accurate  measnremeiit  of  tibe  center  lino  of  the  road  would  be  a 
little  in  excess  of  this  scaU  d  measurement.  Now,  you  had  the  whole  road  measured 
in  both  directions  during  its  construction,  by  counting  the  revolutions  of  a  wugon 
wheel,  eaniftilly  moMnzM.  Two  different  wagons  were  mod  on  diflbnnt  portions 
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of  the  line— •  llirht  spvteg  wafon  moA  a  heavy  freight  wagon.  Any  neaRitrement 
dnplicnted  hj  either  vrn^ron  n<rr«'ed  very  closelff  bat  both  Wftgons  gavo  lesa  than 

the  Bculed  dibtAuoe,  as  aliuwu  by  table  below: 


8PBIHO  WAGON,  WHEEL  10  Jl  FEBT  IS  OIBCITMirKRENGB. 


8m]«L 

fij  wheel. 

Pvroeat. 

Feet. 
44,700 
36, 740 
14, 130 

14,485 

Feet. 
44.3^2 
86,  4:t6 
14.093 

14.  :m 

90. 

17 
99.74 

98.  07 

U0,066 

109,247 

99.27 

FKKKiHT  WAGON,  WHEEL  Il.tia  FEET  IN  CIKCUMFERENUB. 

» 

35,880 
25.  7oO 
23. 540 
27.260 
SV.88S 

85,0S4 
25,065 
22.898 
2ft,  807 
29.183 

97.78 
97.  M 
97.27 
98.34 
97.  «a 

fitattoniM. *.......•...'..  

142,816 

139,087 

97.70 

The  basiHof  the  olovHtinnsKiveo  on  the  profiler  is  theflnmniit  nt  To-(rwo>Tee  Pniw, 
as  given  by  Capt.  W.  A.  .Jones,  Corps  of  Kiif;iiu'«r8,  in  1HT3.  Tliis  m  ikos  oiir  l<n  i  Is 
Hgree  with  those  of  the  United  States  (Jeologicul  Survey  at  the  i>iul  lio  ford  witiiiii 
abont  10  ftet. 

Tlu  re  were  584  instrument  stations,  all  marked  with  a  largo  Htiike,  well  driven, 
witli  the  number  of  the  station  in  red  chalk,  eNcept  from  Joe  Smith's  to  mouth  of 
Huflalo.  There  were  1,5H)7  jn)intinga  of  the  inHtrument  to  points  on  the  road,  witli 
vertical  MigleBateacbi  and  2.">9  pointings  to  pointaoff  tbeioad  to  locate  topography » 
nioHt  of  tbem  wttb  Tertioa]  angles. 

(ir.'itling  wa.s  done  in  150  different  Htrclpbe.s  nf  all  lengths,  agfj^regating  a  tot.nl 
length  of  45,735  feet,  with  a  total  quantity  of  material  removed  of  5,8^  ou bio  yants, 
of  wbiofa  210  linear  feet  and  40  enbio  yarde  wm  rook  and  the  balance  earth.  There 
were  .'^O  ponridf?  of  dynamite  used  in  thn  rork  exravatinn. 

This  grading  was  almost  entirely  sidehill  work,  was  done  with  plow  and  aorauers 
and  with  picks  and  shovelN.  and  varied  from  a  single  furrow  to  a  14*lbotont.  The 
only  pla<'c  \vlier<-  tlio  top  of  a  hill  h.id  to  be  taken  otl'  to  reduce  the  grade  waa  at  the 
last  long  hill  to  VVtud  iiiver,  where  the  grei^te^>t  out  wiis  14  foot. 

The  clearing  e.\ tended  over  74,540  feet,  or  about  three-tenths  of  the  length  of  new 
roMi  eonMtrueted.  At  an  average  width  of  22  feet  this  makes  37.65  acresuf  clearing. 
The  width  of  clearing  varied  ii  goo;l  deal,  being  least  in  the  live  timber  and  greatest 
when  the  standing  timber  wa>s  binned  and  dea<l.  'I'he  timber  varied  greatly,  rrt»m 
very  scattering  and  small  timber  to  very  dense  larae  timber^  the  largest  tiootber  vni 
being  over  2  feet  in  diameter  and  over  100  feet  bign.  One  hundred  and  fifty  ponni1i« 
of  dynamite  were  u«*ed  in  blowing  ont  Htuiiips. 

Ttie  following  table  gives  the  location,  by  distances  from  Snake  River,  of  all 
bridges,  with  eioar  span  and  total  length.  The  hridsea  were  all  made  of  round  live 
timb<  r,  tlin  o  Htringers  of  l:u;;(     t  fl  uirinEr  of  round  live  timhw  not  Over  6 

inches  at  the  butty  and  14  feet  long,  laid  alternately  butt  and  top. 
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a  Iwv  10-foot  ipwA*. 

Th(>  office  work,  done  in  Siottc  City,  oonsists  of  Arat  reducing  all  stadi* fMdings 
to  the  true  borizontal  diMtances,  and  lindin;;  the  difieroncu  of  level  of  every  station; 
then  ])lottine  the  road,  on  a  scale  of  5(K)  fuet  to  1  inrh,  on  fonr  large  sheets,  each 
ahout  8  feet  long.  l'n>in  thi.s  plotting  the  Ieni;tli  of  ovory  cdnrat^,  Itetwccn  stadia 
raadinn,  was  scaleil.  and  aoontinuous  table  of  "profile  distanc^a"  was  made  up, 
with  the  Aleyation  of  every  reading  opposite  its  distanoe.  From  this  table  a  |irofilev 
on  u  horizontal  HCalc  of  200  foiit  to  1  imd  ;irirl  n  vertical  sc-alo  of  40  fi'«t  to  1  inch, 
vrus  made.  On  this  prolilo  all  grading  istshowu.  with  the  area  of  the  excavation 
Ifiven  at  nnmerouH  points,  and  the  total  quantity  in  each  cut.  Tha  length  of  erery 
separate  pirrf^  of  clearing  is  also  shown.  From  i><  largo  scale  map  and  profile 
another  man  and  profih;  was  made  to  a  lioi  i/uiitui  Kcalo  of  5,000  feet  to  1  inch  uud 
vertical  scale  of  1,(K)0  feet  to  1  inch.  On  this  map  the  topography  from  the  United 
States  Geological  and  Land  surveys  was  shown.  Three  tracings  of  this  map  and 
profile  have  been  made,  and  triplicate  tracings  of  email  drawings. 
Very  TCqpeetAiUy, 

W.  H.  Wood. 

Jwi8(M<  itefteMT. 

Capt.  J.  C.  Paxforp, 

Cvrjp*  of  Knginetrtf  U*S*A* 


Money  etatemmii. 

Amount  appropriated  by  act  of  June  4, 1897  $10,000.00 

Amount  expended  by  Qnartermaater'a  Department  to  Jnl^  21, 

1898   $109.35 

Amount  expended  by  Engineer  Department  to  Febrnary  2, 

1899   9,720.20 

  9, 829. 45 

February  3.  ISW.  balance  Tincx]>etidt'd  ............        170. aS 

Febimtry  "d,  i8i^j  outstanding  liabilities  estimated)  170.66 
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FIFTY-FIFTH  CONGRESS,  THIBD  SBSSIOK, 

1898-1899. 

PUBLIC  ACTS. 

CHAP.  41. — Au  Act  Mnkinf(  appropriatioDH  to  supply  argent  JSMmiiy6,U9>. 
defioieuciea  in  the  appropriations  for  the  anpport  of  the  roihtarjr  and 
naval  establiahments  for  the  last  six  montlM  of  tile  ^al  year  ending 
jiin«  thirtietli,  eighteen  bandred  ead  ninetj-nlne,  end  fbr  other 
purpoaea. 

Be  it  enacted  iff  the  Senate  and  Hoiue  of  Sepresentatives 


made  by  tbe  deficiency  appropriation  Acts  approved  May  390,m««il'' 
fourth  and  Jane  eighth,  ei^^hteen  hundred  and  ninety-eigbti 

rfRpectively,  and  by  s^ctinTi  two  of  tLe  deficiency  appro- 
priation Act  approved  July  seventh,  eiirhfeen  hundred 
and  ninety-eight,  for  the  six  montlis  be^^inuing  July  (irsty 
eighteen  hundred  and  ninety  ei^lit,  on  aoeonnt  of  war 
expenses  under  the  titles  War  Department,''  and  Mili- 
tary establishment,"  there  is  herel>y  reappropriated  and 
made  available  for  exjienditure  during  the  six  months 
beginning  .lanuary  lirst,  eighteen  hundred  and  ninety- 
nine,  for  object^s  hereinafter  specified,  the  foUou  ing  snmSy 
namely: 


MILITARY  ESTABLISHMENT,  Arm,. 


ENGINEER  DEPABTMENT.  pa?"o!iu*  ^ 

For  pontoon  trains,  intrenehinir  tools,  instrnments,  and  Tooi^ate. 
drawing  materials,  thirty  tliousand  dollnrs. 

For  .services  of  surveyors,  draft  suien,  photographers,  and  Employ 
clerks  to  engineer  officers  on  the  staff  of  division  and  corps 
commanders,  thirty  thousand  dollars. 
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Koappropru-  That  tho  balanco  remaiDiog  uuexpeuded  January  tirst, 
L^twB  2d  MM.  eighteen  handred  and  ninety-nine,  of  the  appropriation  of 
fl8thOoa8.,F>>74*  fifty  million  dollars  for  the  national  defense,  and  for  each 
and  every  purpose  connected  therewith,  to  ho  expended  at 
the  discretion  ot  the  President,  and  to  remain  available 
until  January  tirstf  eighteen  hundred  and  ninety-uiue,made 
by  the  Act  afiproved  Mareb  ninth,  eighteen  hundred  and 
ni]iety-eiglit,  is  hereby  reappropriat(  (l  :tiid  made  available 
for  expenditure  for  the  sanic  purposes  durinp:  the  six  months 
beginning  January  tirst,  eighteen  hundred  and  ninety-nine. 

The  following  sums  are  hereby  appropriated  out  of  any 
money  in  the  Treasury  not  otherwise  appropriated: 

«f%£«ii  fi«nd^        continuing  and  completing  the  work  of  protecting 

the  bank  in  Pelican  Bend,  Missouri  Kiver,  <nio  hundred 

^jiu*"2ji  dollars.    And  this  sum  shall  bo  deducted  from 

'  the  sum  of  three  hundred  thousand  dollars  authorized  to 

be  appropriated  and  expended  lor  continoing  improvement 

of  the  MisBonri  Biver  ifom  its  mouth  to  Siooz  City,  Iowa, 

for  the  fiscal  year  ending  June  thirtieth,  nineteen  hundred, 

by  the  "  Act  making  approjjriations  for  the  eonstnu  tion, 

repair  and  preservation  of  certain  public  works  on  rivers 

and  harbors,  and  for  other  purposes,"  which  became  a  law 

on  June  third,  eighteen  hundred  and  ninety-eiz* 

•  •  •  •  • 

Approved,  January  6, 1^. 


CHAP.  42. — An  Act  To  anthorizo  thn  Th  ctaw  and  MoniphiB  Rail- 
road  Company  to  ooustruot  bridges  aoroaa  the  Axkansas  and  other 
navigable  riven  In  the  State  of  ArkanaaB. 

Be  it  evMcted  by  the  Senate  ujid  Eouse  of  Representatives 
of  the  United  Utaten  of  Amerim  in  Congress  aMcmbled,  That 
rjhootaw  an.)  thc  Ohoctaw  aud  Memphis  Bailroad  Company,  a  corpora- 
it^imiy  bK  ^ion  ^'Mted  and  existing  by  virtue  of  the  law  of  the  State 
Bivcr.  of  Ai  kansas.  its  snccesaora  and  aasijrns,  be,  and  is  hereby, 
auth  orized  to  construct  and  maintain  bridges  across  the 
Aikatjjsa^  iiiver  and  auch  other  navigable  rivers  in  the 
State  of  Arhansas  as  may  be  necessary  for  the  crossing  of 
said  rivers  with  its  railroad  line  at  soeh  pdnts  as  may  be 
Trmit  ef     selected  by  the  said  railroad  company  and  np]>roved  by  the 
UDlfl«,«in.        Secretary  of  War.    Said  brid^n^s  shall  be  construct*  d  to 
provide  lor  the  passage  of  railroad  trains,  aud,  at  the  op i ion 
of  said  railroad  company  by  which  tiiey  may  be  built,  may 
be  used  for  the  passage  of  wagons  and  vehicles  of  idl  kinds, 
for  the  transit  of  animals,  and  for  foot  passengers,  for  such 
Toiii.         reasonable  rates  oi  toll  as  may  be  fixed  by  the  said  railroad 

company  and  a^jproved  by  the  Secretary  oi  WHv. 
To  be  bvAii    Seo.  2.  That  any  bridges  built  under  this  Act  aud  sub- 
jmnSiM  """^jeet  to  its  limitations  shall  be  lawfiil  structures,  and  shall 
be  recognized  and  known  as  post  rontee;  and  they  shall 
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enjoy  tbe  same  rights  and  privllegfes  as  other  post  roads  in 

the  Uiiitetl  States;  and  equal  privileges  in  the  use  of  8ai<l  J^'^SiS*  *** 
bi  idfros  sliall  be  gfrauted  to  all  telegraph  and  telephone 
cnin|ianies;  an«l  t1if»  United  States  shall  have  the  right  of 
way  across  said  bridges  and  their  approaches  for  postal 
telegraph  purposes. 

Skc.  3.  'riiat  all  railx^Md  eompanies  desiring  the  use  of  ^^  "roid^ 
said  bridges  sliall  have  and  be  entitled  to  equal  rights  and         "ghu  to 
privileges  relative  to  the  passage  of  railway  trains  over  the 
Si^uie  and  over  the  approacheM  thereto,  upon  the  payment 
of  a  reasonable  compensation  for  snob  use;  and  in  case  the  -^nsMrMnente 
owner  or  owners  of  said  bridges  and  the  several  railroad  bridgm.^*' 
comi)anies,  or  any  of  them'desiring  such  use,  shall  fail  to 
agree  upon  Hie  sum  or  sums  to  be  paid,  and  upon  theruk'is 
and  coijdUiotjs  to  which  each  8hall  couiorm  in  using  said 
bridges,  all  matters  at  issue  between  them  shall  be  decided 
by  the  Secretary  of  War,  upon  a  hearing  of  the  allegations 
and  proofs  of  the  parties. 

Si:c.  1.  That  all  bridges  tnitliori/ed  to  be  coiistrnt-ted  ^^/'«<'*"«t*'J«' 
under  this  Act  shall  be  built  umlei  and  j^ubject  to  8uch  reg-  pia«»,*tfc 
olations  for  the  security  of  the  uavigation  of  the  rivers 
oyer  which  they  may  be  bnilt  as  the  Secretary  of  War  shall 
prescribe,  and  to  secure  that  object  the  said  company  or 
cnri)ornfion  sliaH  subnut  to  the  J^eeretary  of  War  for  his 
examination  and  approval  designs  and  drawinfrs  of  the 
bridges  and  ma))8  of  locations  selected ;  and  until  the  i^^aid 
plans  and  locations  are  approved  by  the  Secretary  of  War 
the  bridges  shall  not  be  commenced  or  built ;  and  should  any 
changes  be  made  in  the  plans  of  said  bridges,  or  any  one 
of  them,  during  the  jHogress  of  construction,  such  changes  ohansM. 
shall  be  subject  to  the  approval  ot  the  Secretary  of  War, 
and  all  changes  iu  said  bridges,  or  any  one  of  them, 
re(juired  by  the  Secretary  of  War  at  any  time,  or  their 
entire  removal,  shall  be  at  the  expense  of  the  corporations 
or  persons  owning  or  operating  said  bridges. 

Skc.  5.  That  tlm  right  to  alter,  amend,  or  repeal  this  Amendnwrnt. 
Act  is  hereby  expressly  reserved. 

Sec.  6.  That  this  Act  shall  be  nnll  and  void  if  actnni 
oonstruction  of  the  bridges  herein  authorized  is  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  thereof. 

Approved,  January  10, 1899, 


CHAP.  43.— An  Act  To  inn.-n(i  an  Act  enfitkul  "'An  A<!t  to  niitlior-  Jaamxy  10.18W. 
ise  the  Orej^on  and  Waabin^^ton  Hrid^o  CoiupHuy  to  couutruct  and 
m&intfliu  a  bridge  ncroBs  the  Columbia  Kiver,  between  the  State  of  « 
Ore<;on  And  tb«  State  of  Wanhingtoa,  and  to  eatebliab  it  m  a  poal 

road.' 

.  Be  it  enacM  by  the  Senate  arid  Ilov^r  of  Representatives 
of  the  United  Statex  of  Anwrim  in  Congress  assembled^  ThAt  ^^^^^^^^^^^^ 
*'Aii  Act  to  authorize  the  Oregon  and  Washington  Bridge  w a. hfnl:  i^o  n 
Company  to  oonstroct  and  maintain  a  bridge  aeroSs  the  {.Vidg/f  ,.!  ..ai!  ^ 
Columbia  River,  between  the  State  of  Oregon  and  thcKh  r 
State  of  Washington,  and  to  establish  it  as  a  post  road,''  voL3e,p.28. 
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•uproved  March  twanty  foarth,  aigbteen  hundred  and 

ninety,  be,  and  the  ^-.unv  is  hereby,  extended,  n^vived,  and 
declared  to  be  in  lull  force  and  eflect  from  and  alter  March 
twenty -fourth,  eighteen  hundred  and  uiuety  two.  Section 
twelve  of  said  Act,  which  provideB  that  said  Act  eball  be 
nail  and  void  if  actual  constraction  of  the  bridge  tberetn 
authorized  be  not  commenced  withiu  two  years  and  com- 
pleted witlii!)  four  years  from  the  date  ot  the  approval 
thereof,  siiall  be,  and  tbe  same  is  hereby,  so  amended  that 
the  time  within  which  said  bridge  is  required  to  be  oojn- 
meaeed  shall  be  within  one  year  and  the  time  within  which 
it  is  required  that  said  bridge  be  completed  shall  be  within 
three  years  from  the  date  of  approval  of  this  Aot» 

Approvedi  January  10, 1899. 


JuMsy  ll,mt.  CHAP.  48.— Au  Art  To  provide  for  the  establishment  of  building 
 lines  on  certain  streeUt  m  Ibe  District  of  Columbia,  and  for  other 


lie  it  ennrted  by  the  Senate  and  Home  oj  Hepreaentatiren 
j^ifctflet  of  Co- n/' i/i^  UniUd  iStuteii  of  America  in  Congresit  assembled^  That 
BaiidiBg  uiMttiie  Oonunissicnera  of  the  District  of  Colombia  ate  hereby 
authorized  to  establish  building  lines  ou  streets  or  parts  of 
vM^iMWMUb  etrcf    kea  than  ninety  feet  wide  in  the  Distaict  of  Co- 
luujbi% 

•  •  •  •  • 

P'ojeotiBg  Sec.  5.  That  tiie  said  Commissioners,  whenever  they 
t^^i^^Sio!°  ''deem  it  desirable  in  the  interest  of  economy,  may  permit 

buildings  existing  at  the  time  said  building  lines  are  estab- 
lished, and  which  project  beyond  said  lines,  to  remaiu  iiTitil 
such  time  as  the  owners  of  said  buildiTi^rs  desire  to  recou- 
Prvwtm.       struct  or  substantially  alter  the  said  buildings:  Provided^ 
stMct  park- That  the  Act  of  Congress  approved  March  third,  eighteen 
l;5;ruri^""°*'liaiidred  and  ninety-one,  providing  for  certain  projections 
Y«LM,^m.  upon  street  parkings,  shall  apply  to  all  parkings  established 
under  this  Act,  and  the  oontrol  of  said  parkings  otherwise 
shall  be  vested  iu  the  Commissioners  of  the  District  ot  Co- 
Inmbia^  who  are  hereby  authorized  to  make  and  enforce  all 
reasonable  and  necessary  r^gnhUiiona  fiur  theii  care  and 
preservation. 

Approved,  January  12, 1^9. 


9maarj»,im.    CHAP.  64.— An  Act  To  aathoriM  the  oonstruotion  of  a  hridf* 
0  aoroM  the  MiMoofi  fiiver  at  or  vmr  Oaooma,  6oath  Dakota. 

Be  it  enat  ti)d  by  the  Senate  and  JBottee  ofReprumHtaHveBef 

MSiuiSVllld^c  ^'"^  ^  "^''^  '  ^^'^^f'fi  <\f  America  in  Congress  a«»em62^ That  the 
Baliway  may  Clii(  ;i^,o,  Sioux  Falls  and  Paciftc  Railwuv  OoTnpany,  a  cor- 
vSS  poratioii  duly  created  and  existing  under  the  laws  of  the 

State  of  South  Dakota,  its  successors  or  assigns,  be,  and 
thev  are  hereby,  authorized  to  construct  and  maintain  a 
bridge  and  approaches  thereto  over  the  Missouri  ttlver 
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ftom  a  jHHnt  iit  or  near  the  villas-o  of  Oaeoma,  in  tlieconnty 

of  Lyitiau  and  Stale  of  Soutli  iJakota,  to  tlie  op|)06ito  sUoie 

of  said  river,  in  the  eoouty  of  Brule  and  State  of  South 

Dakota:  Proridedj  That  a  location  is  found  within  such 

limits  auital)le  to  tlie  interests  of  navigation.    Said  bri{|<^o   r"' I'LTof  rail. 

shall  be  constructed  to  provide  for  tlie  ptw^sage  of  railway  tfauu-etc 

trains,  and,  at  the  option  of  said  corporation,  its  sucoessors 

or  assigns,  may  be  so  constructed  to  provide  for  and  be 

used  also  for  the  passage  of  wagons  and  vehicles  of  all 

kinds,  for  the  transit  of  animals,  and  for  foot  ]);isspn<jers, 

for  reasonabhr  rates  of  toll,  to  be.  fixed  by  saici  cor|»ofation,  ToUt. 

its  successors  or  assigns,  and  approved  by  the  Seci  etary  of 

War,  and  the  Secretary  of  War  shall  have  the  rigfht  from 

time  to  time  to  revise  such  rates  of  toll:  Provided,  That 

the  bridge  herein  authorized  to  be  constructed  shall  not  be  f"^^^^  *• 

built  within  less  than  one  mile  of  any  other  bridge  across"^  «r bridge*. 

the  said  Missouri  River. 

Seo.  2.  That  any  bridge  bnilt  under  the  provisions  ofyJ^^J^ 
this  Act  may,  at  the  option  of  the  corporation  building  the 
same,  be  built  as  a  drawbrid<;e  or  with  unbroken  or  con- 
tinuous spans:  Provided,  Th  it  if  the  same  shall  be  made  of  j^^^f^i  mm 
unbroken  continuous  spans  it  shall  not  beia  any  case  of  less  «p»Ji,*ffco. 
elevation  than  lifty  feet  above  extreme  high-water  mark,  as 
anderstood  at  the  point  of  location,  to  the  lowest  part  of 
the  superstructure;  nor  shall  the  spans  of  said  bridge  be 
less  than  three  hniulrcd  feet  in  the  clear  at  low-water  mark, 
and  the  ])iers  ot  said  bridge  shall  be  parallel  with  the  cur- 
rent 01  the  river  at  high  water,  and  the  main  spans  shall  be 
over  the  main  channels  of  the  river:  And  provided  alto. 
That  if  a  bridge  shall  be  bnilt  under  this  Act  as  a  draw-  y;^^^'  "^^^'*^* 
bridge  the  same  shall  be  constructed  as  a  i)ivot  drawbnM;:e, 
with  one  or  more  draws,  as  the  Secretary  of  War  may  jire- 
scribe,  and  with  spans  of  not  less  than  two  hundred  feet  in 
length  in  the  clear  on  each  side  of  the  central  or  ])ivot  piers 
of  the  draws,  and  the  next  adjoining  spans  over  the  river  to 
the  draws  shall  not  be  less  than  two  hundrefl  and  lifty  feet 
in  the  clear,  measured  at  low  water;  and  said  spans  shall 
not  be  less  than  ten  leet  above  extreme  high- water  mark, 
measuring  to  the  lowest  part  of  the  superstractnre  of  the 
bridge;  and  the  piers  of  said  bridge  shall  be  parallel  with 
the  current  of  the  river  at  high  water:  And  provided  aUoy 
That  said  draw  shall  be  opened  y>ro?!ii)tly,  upon  reasonable  Openi»« dr»w. 
signal,  witliout  unnecessary  delay ;  and  said  oonipany  or 
corporatiou  shall  maintain,  at  its  own  expense,  trom  sunset 
till  ennrise,  such  lights  or  other  signals  on  said  bridge  as  Light*, 
the  Light-House  Board  shall  prescribe,  and  such  sheer 
booms  or  other  structures  as  may  be  necessary  to  safely 
guide  vessels,  rafts,  or  other  water  craft  safely  through  said 
channel  spans  or  draw  openings,  and  as  shall  be  designated 
and  reqnured  by  the  Secretary  of  War:  And  provided  fur- 
ther,  That  the  corporation  bmldiog  said  bridge  may,  sub    MakinK  per 
ject  to  the  approval  nt  the  Secretary  ot  War,  enter  upon  theiimitatiMi. 
banks  of  said  river,  either  above  or  below  the  point  of  loca- 
tiou  of  said  bridge,  and  con  line  the  ilow  of  the  water  to  a 
pennaoent  channel,  and  do  whatever  may  be  necessary  to 
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accomplish  said  object,  butshall  not  imppdo  or  obstruct  the 
navigation  of  said  river.  ;nid  shall  lie  liable  in  damUges  for 
all  injuries  to  private  property :  aud  ail  plans  tor  such  works 
or  erections  upon  the  banks  or  tbe  riTor  sbaU  flnt  be  nb- 
mitted  to  the  Secretary  of  War  for  his  approval:  Andpnh 
r»«ut#*  otrided  further^  That  any  bridge  built  under  the  provisioiisof 
bridge.         ^1^1^  ^  ^.^  ^^,.,11        right  angles  to  the  current  of  the  river 

at  high  water. 

KoitooUiniot   Sec.  3.  That  no  bridge  shall  be  erected  or  maintained 
ander  tbe  antbority  of  this  Act  wbicb  shall  at  auy  time 
substantially  or  materially  obstruct  the  free  navigation  of 
8«ere»»ry  of  gald  river;  and  no  brid^^e  shall  be  commenced  or  V)»iilt 
JJJL**         under  this  Act  until  the  location  thereof  aud  the  plant* 
aud  speeiticatious  for  its  construction  shall  have  bceu  sub- 
mitted to  and  approved  by  tbe  Secretary  of  War;  and  any 
change  in  the  plan  of  such  con-^^truction  or  any  alteration 
in  tlio  bridge  alter  its  constructioTf  shall  be  subject  U)  the 
like  approval;  and  whenever  said  bridge  .shall,  in  tlieoitin- 
ion  of  the  Secretary  of  War,  substantially  obstruct  the  free 
navigation  of  said  river  be  is  bereby  antborixed  to  eanae 
such  change  or  alteration  of  8aid  briilge  to  he  made  as  wiU 
effectually  obviate  snt  h  ob-trnction ;  and  all  such  altera- 
tions shall  be  matle  and  all  such  obstructions  be  removed 
tft  the  expense  of  the  owner  or  owners  of  said  bridge  or  the 
persons  operating  or  controlling  tbe  same;  and  in  case  of 
any  litigation  arising  flrom  any  obstructioii  or  alleged  ob> 
Hti  nction  to  the  free  navijjation  of  the  Missouii  River  at  or 
Dear  tlie  crossing  of  said  bridg:<*,  caused  or  alleged  to  be 
caused  thereby,  the  cause  shall  be  commenced  and  tried  in 
tbe  circuit  conrts  of  tbe  United  States  of  eitber  judicial 
district  of  South  Dakota  in  whicb  the  said  bridge  or  any 
jj^^j^^py.  portion  of  sucli  ol)struction  touches.  And  the  bridge  shall 
iagittte.         not  be  opened  to  tratlic  until  all  piling  and  other  false  work 
used  in  constructing  the  bridge  shall  have  been  wholly  re- 
moved to  tbe  satisfaction  of  the  Secretary  of  War. 
To  be  lavful    SBa  4.  That  any  bridge  built  onder  this  Aot  and  accord- 
MMmtT  to  its  limitations  shall  be  a  lawfnl  structore,  and  shall 

be  recognized  and  known  as  a  y»ost  route.  ni)OTi  wltii  li  also 
no  higher  chnrge  shall  be  made  for  the  transportation  over 
the  same  of  the  mails,  the  troops,  aud  munitions  of  war  of 
tbe  United  States  than  tbe  rate  per  mile  paid  for  their 
transportation  over  the  railroad  or  public  highways  leading 
Telephone  mi  to  such  bridge.  The  United  States  shall  also  have  the  riirht 
taiegraph  uhm.  ^  construct,  without  charge  theid'or,  telegraph  or  tele- 
phone lines  across  said  bridge. 

Sb€.  5,  Tbat  Congress  may  at  any  time  alter,  amend  or 
repeal  this  Act. 

aJnTwla  »  ^-  '^^^*t  this  Act  shall  hr  null  aud  void  if  aetnnl 

pleiioa.  constructiou  of  the  bridge  herein  authorized  l>e  not  com- 

menced within  two  years  and  completed  within  lour  years 
from  tbe  date  bereof. 
Approved,  Jauaary  28^  l$9d. 
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CHAP.  82.— An  ActTo%at1ioTiM     conttraotton  of  ft!ifl4U»«onMw  Fcbnmya^iSBt. 

the  SavaniKili  Ulvt'v  from  tin  mainland  of  jChatiuun  OonntjfUMiglay 
to  Hatchiutyoiia  Jnlan<1,  in  suid  comity. 

Be  it  cnnci'  d  hy  the  Senate  and  House  of  Representat ires  of 
the  United  i<tat€H  (f  America  in  Congress  a.s^eynhJed,  That  the  QtntH».  and 
absent  of  the  United  States  of  Ainericu  is  hereby  given  to^jj!"™  bridB* 
the  Georgia  and  Alabama  Railway,  a  corporatiou  iD(x>r- ^vinuoStvar. 
I)orated  by  the  laws  of  the  State  of  Oeorgia,  its  snooesaora 
and  assigns,  and  such  other  persons  as  may  be  associated 
witb  it,  to  construct  and  maintain  a  bridge  over  th^  Savan- 
nah Kivei        the  mainland  U)  UntdiinsniKs  ialaod,  in  the 
Luuuty  of  CiiaLbam,  in  the  State  of  Georgia. 

Sno.  2.  That  the  bridge  shall  be  eo  eonstmoted,  by  draw  am*  te  mw%. 
epan  or  otherwise,  that  a  free  and  nnobstructed  passage  may 
be  secured  toall  vessels  and  otlier  water crafltnavigating said 
river.    That  any  bridge  coustrncteci  under  this  Act  shall  9^ 
be  built  and  located  under  and  t^ubject  to  such  regulations  n»g^tl»u». 
tor  the  eeearity  of  the  navigation  of  said  river  as  the  Sec- 
retary of  War  shall  prescribe;  and  to  secure  that  object -to  appvoTo 
the  said  company  shall  submit  to  tlie  Secretary  of  War,  for  p^**** 
his  examination  and  n])y>roval,  tlie  design  and  drawingH  of 
the  bridge,  piers,  and  approaclies,  and  a  map  of  the  loca- 
tion, giving,  for  the  space  of  at  least  one  mile  above  and 
one  mile  below  the  proposed  location,  the  topography  of 
the  banks  of  the  river,  tlie  shore  lines  at  high  water  and  low 
water,  and  the  direction  and  strength  of  tliocnrrents  at  all 
stages,  cand  the  suundingn,  accurately  showing  the  bed  of 
the  stream,  and  the  location  of  other  bridge  or  bridges, 
wharves,  landings,  or  ferries,  and  shall  Aimish  such  o&er 
information  ns  shall  be  required  for  a  full  and  satisfactory 
understanding  of  the  subject;  and  until  said  ])lan  and  loca- 
tion of  the  bridge  are  approved  by  the  Secretary  of  War 
the  bridge  shall  not  be  coniuienced  or  built,  and  after  such  — ©hwit* 
approval  by  the  Secretary  of  War  the  approved  plans  and 
desiguB  for  the  bridge  shall  not  be  deviated  from  or  added 
to,  either  din  ing  the  construction  or  after  the  completion 
of  the  bridge,  until  the  proposed  change  shall  have  been 
submitted  to  the  Secretary  of  W  ar  and  received  his  ap- 
proval; and  the  sidd  bridge  shall  be  at  all  times  so  kept 
and  managed  as  to  offer  reasonable  and  proper  means  for 
the  passage  of  vessels  through  or  under  said  bridge,  and  if 
said  bridge  be  built  with  a  draw  said  draw  shall  be  opcued  Dnw. 
pro[ux>tly  upon  reasonable  signal  for  the  passage  of  boats  or 
other  craft,  and  whatever  kind  of  bridge  is  bnilt  the  said  ugbta. 
company  or  corporation  shall  maintain,  at  its  own  ex))ense, 
from  sunset  to  sunrise,  such  lights  or  other  signals  thereon 
as  the  Light-House  P>oard  shall  prescribe;  and  if  at  any   Aitcnttttn*  to 
time  the  navigation  of  said  river  siiall  in  any  manner  be  JJJIJJI,*''** 
obstructed  or  impaired  by  the  bridge  authorized  by  this 
Act  to  be  constructed  the  Seereta^of  War  shall  have 
authority,  and  it  shall  be  his  duty,  to  require  said  company 
to  alter  and  eliani:*'  said  bi  idge  at  its  own  expense  in  such 
manner  as  may  be  proper  to  secure  free  and  complete  navi- 
gation without  imi>edintent. 

Bbo.  3.  That  any  bridge  bnilt  nnder  this  Act  and  snb  r  >wfui  Mnm. 
Jeot  to  its  limitaUons  shall  be  a  lawful  stracture  and  shaUmS*.""*^ 
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be  recognized  and  known  as  a  post  rdute,  npon  which  alflo 
no  liigher  charf^e  shall  be  made  for  the  transmission  over 
the  same  of  the  mails,  the  troops,  and  TTiiniitioMs  of  war  of 
the  United  ^States,  or  passengers  or  freight  over  said 
bridge,  than  the  rate  per  mile  paid  for  the  transportation 
over  the  railroads  or  public  highways  leading  to  said 
bridge,  and  it  shall  enjoy  the  ri;:hts  and  i)rivileges  of 
Tp^«g»ph      other  post  roads  of  the  United  IStates;  and  equal  privi- 
i^     ^^"  leges  iu  the  use  of  said  bridge  shall  b©  granted  to  all  tele- 
graph and  telephone  companies,  and  the  United  States 
shall  have  the  right  of  way  across  said  bridge  and  its 
approaches  for  said  postal  telegraph  purposes. 
^JWghta^raii     <^ec,  4.  That  all  railroad  cotnpanies  desiring  the  use  of 
said  bridge  and  its  approaciies  shall  have  and  be  entitled 
to  eqnal  rights  and  privileges  relative  to  the  passage  of 
trains  over  the  same  npon  payment  of  a  reasonable  com- 
^ll^^JJJJ^J.pensation  for  such  use;  and  in  case  the  owner  or  owners 
brtdfl*.  of  said  bridge  and  the  several  railroad  companies,  or  any 

ol  them,  desiring  snch  use  shall  fail  to  agree  npon  the  sum 
or  snma  to  be  pud,  or  npon  roles  and  conditions  to  which 
each  shall  conform  in  using  said  bridge  and  ap])roache8, 
all  matters  at  issue  between  them  shall  be  deeided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and 
proofs  of  the  parties, 
comraencMaflttt   Sbo.  5.  That  tliis  Act  sbftll  be  nnll  and  void  if  actual 
•ndoompiAthm.  Qonstruction  of  the  bridge  herein  authorized  be  not  com- 
menced  within  one  year  and  completed  within  three  yeani 
from  the  date  hereof. 
AmaBdment.     Bec.  6.  That  the  right  to  alter,  amendj  or  repeal  this 
Act  is  hereby  expressly  reserved. 
Approved,  February  2, 1809. 


FebnMi74,1899.  CHAP.  87. — An  Aot  To  antborize  the  oolutnittliflvi  of  eertslD 
 bridgw  over  the  waters  of  Lake  Cluunplain. 

Be  it  enacted  by  the  Senate  and  HouM9  of  Representativet 
di?n  r"?!?^""!  ^/  ^''^  (7niterf  Stnirs  of  Amerira  in  Congress  assembled,  That 
iDigrbridpL«k«the  liutlaTul-Cauadian  Railroad  Company,  a  cor])oiation 
GkaapMa.      created  by  and  existing  under  the  laws  of  the  JState  of  \'er- 
mont)  its  snccessors  and  assigns,  be,  and  they  are  hereby, 
authorized  and  empowered  to  erect,  establish,  maintain, 
and  use  railroad  bridges  and  approaches  thereto  in  and 
across  Lake  niiauiplain  at  such  places,  hereinafter  provided, 
as  may  be  selected  by  said  parties,  and  ai»proved  by  the 
biiSi***"  ''Secretary  of  War,  to  wit:  A  bridge  and  its  ai)proaches 
between  the  town  of  Colchester,  in  the  county  of  Chitteu* 
den  and  iState  of  Vermont,  and  the  town  of  South  Uero,  in 
the  county  of  Grand  Isle  and  State  of  Vermont;  also  a 
bridge  and  its  approaches  between  the  towns  of  Grand  Isle 
and  North  Hero,  in  said  conn  ty  of  Grand  Isle ;  also  a  bridge 
and  its  approaches  between  tiie  towns  of  North  Hero  and 
Albnrir.  in  said  county  of  Grand  Isle;  also  a  bridge  and  its 
ajiproatdies  between  said  town  of  Alburg  and  the  town  of 
Ohamplaiu,  in  the  county  of  Clinton,  in  the  State  of  New 
Toric;  and  also  an  embankment  across  the  head  of  Keelers 
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Secretnry  of 
War  tu  approve 


Bay,  80  called,  in  said  Lake  Champlaiu,  upon  the  easterly 
side  of  said  town  of  South  Hero. 

Sbc.  2,  That  each  of  said  bridges  shall  be  provided  with  ^^wa  to  lutri. 
a  draw  sTiitable  to  aceoniiiiodate  the  iiavicfatifui  on  Lake*^* 
diiiuiplain.  and  shall  be  built  iu  such  iiiaiiner  as  not  to 
iutcrlere  v\  ith  the  free  navigation  of  said  lake;  and  iu  case 
of  aoy  litigation  arising  fh>m  aay  obstrnetion  or  alleged  ^ 
obstruction  to  the  free  navigation  of  said  lake  the  catuie 
may  be  tried  before  the  circuit  cmivt  of  the  United  States 
in       for  any  district  in  which  the  jwrlion  of  the  structure 
cauiiiii^'  or  alleged  to  cause  snch  obstruction  is  situated. 

Bro.  3.  That  all  the  bridges,  aitpioaches,  or  «rol>anli- tuI^T lid 
ments  constructed  under  this  Act  and  according  to  the  eon-  iobim.  . 
ditions  and  provisionH  ]i(>rf^of  shall  be  lawful  sfmctnres, 
and  shall  be  known  and  recojiinized  as  poFt  routes,  and  the 
same  are  hereby  declared  to  be  post  routes,  upon  which, 
also,  no  higher  charge  shall  be  made  Ibr  the  transmission 
oyer  the  same  of  the  mails,  the  troops,  aod  the  munitions 
of  war  of  the  I  nited  States  than  the  rate  per  mile  paid 
for  the  trnnspnrtation  over  the  railroads  leading  to  said 
bridges;  ami  tiiey  shall  enjoy  the  same  rights  and  privi- 
]e^«  s  as  other  post  routes  in  the  United  States. 

Sec.  4.  That  the  stractnres  herein  authorized  shall  be 
built  under  and  snbject  to  such  regulations  for  the  security 
of  navigation  on  said  lake  as  the  Secretary  of  War  may 
prescribe;  and  to  secure  that  object  said  company  shall 
submit  to  the  Secretiiry  of  War  for  his  examination  and 
approval  general  designs  and  drawings  of  said  bridges  and 
embankments  and  a  map  of  their  location,  giving,  for  the 
space  of  one  mile  above  and  one  mile  below  the  proposed 
location,  the  topoprraphy  of  tiie  iianks  of  the  lake,  the  di- 
rection of  the  current,  the  souudings  showing  the  bed  of 
the  lake,  and  the  location  of  any  bridge  or  bridges  or  oflier 
struct  ores  within  snob  distance,  and  shall  flimish  snch 
other  infonnntion  as  mny  be  required  for  a  full  and  satis- 
factory understanding  of  the  snbject;  and  until  such  plans 
aie  a])provetl  by  the  Secretary  of  War  the  construction  of 
the  bridges  and  embifoknients  shall  not  be  commenced, 
if  any  change  is  made  in  the  plan  of  any  of  said  structures 
during;  the  yvrogress  of  construction  or  after  completion  snch 
change  shall  be  subject  to  the  approval  of  the  Secretary  of 
War,  aud  be  made  at  the  expense  of  the  owners  of  said 
stmcture. 

8bo.  5.  That  the  draws  of  said  bridges  shall  be  opened 

upon  reasonable  signal,  for  the  passage  of  boats;  and  such 
lights  or  other  sijrnals  shall,  nt  the  expense  of  said  com- 
pany, its  successors  and  assigns,  be  maintained  on  all  of 
said  structures,  from  sunset  to  sunrise,  as  the  Light- House 
Board  shall  prescribe,  and  said  company,  its  successors  and 
assigns,  may  establish  reasonable  rates  of  toll  for  trans- 
portation of  persons  and  property  over  said  structures: 
Trovided^  That  such  rates  of  toll  shall  be  subject  to  the 
approval  of  the  Secretary  of  War. 

Beo.  6.  That  this  Act  shall  be  nail  an  void,  except  as  to 
structures  (;omi)1eted,  if  aetaal  construction  of  the  bridges 
herein  authori/ed  bo  not  conunenced  within  two  years  and 
completed  within  four  years  horn  the  passage  of  this  Act. 


Too. 


Com m  « n  CO* 
BMit  aad  esB. 
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Sbo.  7.  l%at  the  right  to  filter,  «nend,  or  repeal  this  Act 
is  hereby  ezpieMly  reserved. 
Approyedy  Febroary  4, 1899. 


TvhmATj  8,  im.  CHAP.  120. — An  Act  To  ^©^^ve,  rMtiMt,  and  amend  ftn  Act  to  »n- 
thori/e  the  (  oriHtnirtion  of  n  bridgo  aoroas  the  liiMOori  Biret  •(  or 
near  the  city  of  LexiugtoD,  Miasuuri. 

Be  it  enacted  by  the  Senate  and  House  of  Jiepresenfativet 
BddgJ  a^cf  T??^/''*^  States  of  America  in  Coufjres's  asscmhlt  d.  That 

minai  Company  tlic  Act  appfoved  July  twcnty-fiixtU,  eiglitceu  huudredaud 
S.uri^1iiver^' at  ninety  foui,  eotiUod  "An  Act  toaathorizetbeconstractioii 
iti'  V  1  *  bridge  across  the  Missouri  River  at  or  near  the  city  of 
2s,  pl'  iaor'r^^u  liexiujrtoij,  Missouri,^  which  Act  has  expired  by  limitation, 
«ci«d,e(o.  ;i,n|      hereby,  revived,  reeiiactcd,  and  amended. 

I'hat  section  one  of  said  Act  be  amended  su  at>  Co  read  as 
IbUows: 

**Tbat  the  Lexington  Bridge  and  Terminal  Company,  a 
corporation  existing  under  the  hiws  of  the  State  of  Mis- 
souri, its  assigns,  grantees,  successors,  and  legal  represent- 
atives, be,  and  are  herebv,  authorized  to  build,  own,  op- 
erate, and  maintain  a  bridge  and  approaches  thereto  over 
the  Missouri  Biver  at  or  near  the  city  of  Lexington,  in  said 
o^*       foot  ^tate  of  Missouri.    Haid  bridge  shall  be  constructed  to  pro- 
bridge,  vide  for  the  passage  of  wagons,  carriages,  veliieles  of  all 
kinds,  for  the  transit  of  animals,  horsemen,  and  foot  passen- 
gers. 'And  authority  is  hereby  given  to  said  company  and 
assigns,  at  its  option,  to  oonstraet  said  bridge  so  as  to  provide 
for  the  passage  of  railway  cars  and  trains  pro])elled  by  elec- 
TolL  tricity  or  steam,  such  reasonable  rates  of  toll  to  be  cliarj^ed 
as  may  be  approved  from  time  to  time  by  the  Secretary  of 

britul^*'^''*'^^^'*  ^^^^  corporation  and  ito  assigns  may  build  a  ana- 
pen  si  on  bridge,  at  their  option,  nuder  the  authority  hereby 

granted.'' 

tuo^  iSSt  2*  '^^^^       bridge  constructed  under  this  Act  and 

imita.  according  to  its  limitations  shall  be  adawful  structure  and 

shall  be  recognized  and  known  as  a  post  route,  upon  which 
also  no  higher  charge  shall  be  madcfor  the  transmission  over 
the  same  of  mails,  the  troops,  and  the  munitions  of  war  of 
the  United  States  than  the  rate  per  mile  i>aid  for  their 
transportation  over  the  railroads  or  public  highways  lead* 
Poatai  toio-ing  to  said  bridge;  and  the  United  States  shall  have  the 
i>*p^-  right  of  way  for  postal- telegraph  and  telephone  purposes 
across  said  bridge. 
CoMtrucUon.  j^ec.  3.  That  said  bridge  shall  be  made  with  unbroken  and 
continuous  spans,  aiid  shall  not  be  of  less  elevation  in  any 
case  than  fifty  feet  above  high-water  mark,  as  understood 
at  the  point  of  location,  to  the  lowest  member  of  the  bridge 
sui)erstructnre,  nor  shall  the  spans  of  said  bridge  over  tlie 
waterways  of  said  river  be  less  than  four  hundred  feet  in 
length  in  the  clear,  and  the  piers  of  said  bridge  shall  be 
l>arallel  with  the  current  of  said  river  and  the  bridge  itself 
P^wiw.  at  right  angles  thereto:  Provided,  That  in  case  the  ap- 
"'^ '  proach  and  passage  under  the  channel  span  of  siud  bridge 
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be  foand  at  any  time  dangerongor  difflenltof  aoeeas  by  the 

river  traffic  tLe  owners  of  said  bridge  sball  constroct,  at 

their  own  expense,  mch  works  of  channel  regrnlation  and 

sucli  aids  to  navi^rfttion  as  tlie  Secretary  of  War  shall  order, 

to  render  the  approach  uud  passage  reasonably  safe  and 

eaey :  Provided  ako,  That  aaid  company  or  corporation  shall  ii|iit«.«ii. 

maintain  at  its  own  expense,  from  sunset  to  sunrise,  such 

lights  or  other  signals  on  said  bridge  as  the  Idght-Hovfle 

Board  shall  jjroscribo. 

Section  lour  slmU  be  amended  so  as  to  read  as  follows: 
Seo.  4.  That  if  said  bridge  shall  beoonstnieted  fbr  rail-  J^^^- 
road  purposes,  then  all  railroad  companies  desiring  the  use  SmT*  ** 
of  said  brid^^e  shall  have  and  heeiititlod  to  cfjiial  rights  and 
privileges  relative  to  the  passage  of  railway  trains  over  the 
same,  and  over  the  approaches  thereto,  upon  i)aymeut  of  a 
reasonable  compensation  for  ita  use;  and  in  case  the  owner— diBamemeat 
or  owners  of  said  bridge  and  the  several  railroad  compa-b^dlJ 
nies,  or  any  of  them,  desiring  snch  use  shall  fail  to  agree 
upon  the  sum  or  sums  to  lio  ]>aid  and  to  rules  juid  condi- 
tions to  which  each  shall  contbrm  in  uning  such  bridge,  all 
matters  at  issue  between  them  shall  be  decided  by  the  Sec- 
retary of  War  apon  a  hearing  of  the  allegations  and  ttie 
proof  t)f  the  parties." 

Section  five  shall  be  nmonded  so  as  to  read  as  follows: 

"Sec.  5.  Tliat  any  brid^o  authorized  to  be  eoiisli  neted  ^,^^|^*'^'"«t«ry  of 
under  this  Act  shall  be  built  and  located  under  and  sub- i.iwUefcol'**'"*^ 
Ject  to  sach  regulations  for  the  seoarity  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to 
secure  that  object  the  company  or  corimrntion  shall  submit 
to  tlu^  Secretary  of  War,  for  his  examination  and  approval, 
a  design  and  drawing  of  the  bridge  and  a  map  of  the  loca- 
tion, giving,  for  the  8|^oeof  onemile  above  and  one  mile  be- 
low the  proposed  location,  the  topography  of  the  banks  of  the 
rivfT,  the  slioro  liitps  at  high  and  low  water,  the  direction 
and  strength  nt  the  current  at  all  stages,  and  the  soundings, 
accurately  showing  the  bed  of  the  stream,  the  location  of 
any  other  bridge  or  bridges,  and  shall  ftiniish  snoh  other 
information  as  shall  be  re<inired  for  a  full  and  satisfactory 
nndorstanding  of  the  subject;  and  until  the  said  pliui  and 
location  of  tiie  bridge  are  ay)proved  by  the  Secretary  of 
War  the  bridge  shall  not  be  built;  and  should  any  change 
be  made  in  the  plan  of  said  bridge  during  the  progress  of 
construction,  snob  change  shall  be  subject  to  the  approval 
of  the  Secretary  of  War;  and  if  said  bridge  is  not  com-  r  n,, 
menced  within  two  years  and  completed  within  three  years  JiJ^JJ^'^*^ 
from  the  ))assage  of  this  Act  the  rights  and  privileges 
hereby  granted  shall  be  null  and  void," 

8bo.  6.  That  the  right  to  alter,  amend,  or  repeal  this  Act 
is  hereby  expressly  reserved. 

Approved,  Febraaiy  3, 1809, 
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V»lNm«rj  ».  18W.     CHAP.  127.— Au  Act  To  extend  the  time  for  tho  coostruotion  of  a 
"  brulgo  iM^roaM  the  Missouri  Kiver  at  or  near  the  city  of  Buouviile^ 
MlaMHifi,  by  the  Boonvilla  and  Howard  County  Bridge  Compuiy. 

Be  it  enacted  by  the  Senate  and  Hume  of  RepreseHtatives 
Tiin«  extMdad  of  the  United  States  ofAmeriM  in  Oongrm$  ttttmhledj  That 

HoI!;:?Ii''<l«»n"?  section  eight  of  tbe  Act  of  May  twenty  lifth,  eighteen 
hW'      c/r^''^^'*^'*^*^        ninety-flix,  received  by  the  President  May 
mrer  »»  *B^a  thirteenth,  entitled  "An  Act  to  authorize  the  construction 
^HftAVim      ^  bridge  across  the  Missouri  lii  ver  at  or  near  the  city  of 
"      Boonyille,  MiMoari,"  be,  and  the  mub«  ifl  hereby,  amended 
■o  as  to  permit  the  ooDBtraction  of  said  bridge  to  be  com- 
menced within  one  year  from  May  twenty-fifth,  eighteen  hun- 
dred and  ninety  nine,  and  the  completk>u  thereof  witlun 
three  years  from  the  .name  date. 

Approved,  February  9, 1890. 


Mitvarj2i,i880.    CHAP.  174.— An  Aet  To  amend  an  Aet  entitled  "An  Aet  aitfhor- 

—  iziuii  the  Aransas  Harbor  Terminal  Railway  Company  to  consti  u  t  a 

bridge  acroHs  the  Corpos  Chmti  Chaunel,  known  as  the  Morris  and 
Cnmmtngs  .Ship  Channel,  In  Anuisas  Connty,  Texas.'' 

Be  it  enacted  by  the  Saiatc  and  House  of  Representat ires 
Tims  extended  of  Ike  United  iStates  of  America  in  (Jongreas  assembled.  That 
b^r^    r  In  i'u  L'l  the  Aet  entitled  «<An  Aet  aathorizing  tiie  Aransas  Harbor 
c^"ui"^ch^Hsf?'^^^"^^°^  Railway  Company  to  oons&net  •  bridge  across 

ch!^n"i.Ti''^a*.  the  Corpus  Cliristi  Channel,  known  as  the  Morris  and 
7oi.2».p.iii.  (Junnnin^rs  Sliip  (Channel,  in  Arans>a8  County,  Texas," 
approved  May  tourth,  eii?hteen  hundred  and  ninety-six,  is 
hereby  reenacted;  and  section  five  of  the  said  Act  is 
hereby  amended  to  read  as  follows: 

"Sec.  5.  That  this  Act  shall  be  null  and  void  if  actual 
oonstrnction  of  I  lie  bridjcre  herein  nnthorized  be  not  com- 
meneed  within  one  year  and  completed  within  tiiree  years 
from  May  fourth,  eighteen  hundred  and  uiuety-niue." 

Approved,  February  21, 1899. 


F»bnmry2i.!a».   CHAP.  176.~An  Aet  To  eetablieh  a  national  military  park  to 
oouimemorate  tbe  campaign,  aeige,  and  defenee  of  Viokabnrg. 

Be  if  (uacted  by  the  Senate  and  Houae  of  Represent  atives 
VKXiorttiX  w\\  of  the  United  Statea  of  Ameriea  in  Conqi'ffts  assembled.  That 
ban.  Miss.,  es  in  order  t<r  enmraemorate  the  ennipaign  and  seige  and 
••^"'^       defense  of  \  icksburg,  and  to  preserve  the  history  of  the 
battles  and  operations  of  the  seige  and  defense  on  the 
ground  where  they  were  fonght  and  were  carried  on,  the 
battlefield  of  Vicksburg,  in  the  State  of  Mississippi,  is 
hereby  deelrtred  to  be  a  national  niilitary  park  whenever 
the  title  to  tbe  same  shall  have  been  acquired  by  the  United 
States  and  the  usual  jurisdict  ion  over  the  lands  and  roads 
of  the  same  shall  have  been  granted  to  the  United  States 
by  the  State  of  Mississippi;    •   •   •  * 

Sec.  2.   •   •    ♦    and  when  title  is  procured  to  all  of  the 
lands  and  roads  within  the  boandaxies  of  the  proposed 


« 
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park,  as  described  in  section  one  of  this  Act,  he  may  pro- 

ceed  with  the  establishment  of  the  park;  and  he  sliall 
detail  an  otiicer  of  the  Engineer  Corps  of  the  Army  to 
assist  the  couiuiissiouers  in  establiBhiug  the  park. 

Approved;  Febrnary  21, 1899* 


CBAP.  179.— An  Aot  For  »  roadway  in  the  Diatrlet  of  Cotmnhla  February ii.i8». 
ftom  Brightwood  aveiim  aerosa  Bock  Cfeek  Park* 

Whereas  by  reason  of*  the  projecting  of  the  northern  ^^o* 

an^te  of  the  District  of  Colninbia  into  Montgomery  County,  pnaaUa^ 
^laryland,  and  further,  th(^  existence  of  the  Hoc  k  ('reek 
Park  in  thut  part  of  the  District,  oaasiug  tiuee  diilereat 
jurisdictions  to  join  there;  and        •  • 

Whereaa  about  four  square  miles  sonth  of  said  angle  in 
theDistrict  of  Columbia  and  a  similar  amount  of  territory 
about  said  an^le  in  Maryland  (total,  eipfht  square  miles) 
are  without  internal  roads  or  laeilities  for  cross  travel, 
greatly  to  the  iuconveuience  of  a  cousiderable  nuud>er  of 
persons  within  both  the  District  of  Columbia  and  Mont* 
gomery  Connly,  Maryland,  and  which  can  only  be  relieved 
by  concurrent  action  of  the  District  of  Columbia  and  by 
said  county;  and  linther,  to  ^\vf  entrance  into  the 
upper  and  larger  part  of  the  liock  Greek  Park  available 
to  the  public  from  two  lines  of  electric  oars:  Therefore, 

Be  it  enacted  by  the  Senate  and  Uoute  of  BepreHentatires 
of  the  United  Stuiea  of  A  nu  t  lea  in  Congress  assemhlcd,  Tliat  ^^C«mjjnietu» 
a  roadway  be,  and  the  same  is  hprt  Uv.  authorized  to  be  thori««d*?roS 
eoTistructed  in  the  District  of  Columbia  from  the  upper  or 
northern  extremity  of  Brightwood  avenue  westwardlyormkPark. 
towwd  Book  Greek,  across  Bock  Greek  Park,  with  such 
bridge  and  approaches  as  may  be  necessary^  and  from  the 
southern  or  western  side  of  said  park  to  tbe  ii]>)»er  or 
northeastern  bend  of  the  Daniels  road,  the  jmhUou  of  said 
roadway  outside  of  said  park  to  be  eou.structed  by  or  under 
the  authority  of  the  Commissioners  of  the  District  of  Colum- 
bia and  the  portion  of  the  sam,e  within  said  park  to  be  con- 
structed by  or  under  the  authority  of  the  board  of  control 
of  the  Kock  (  reek  Park. 

And  further,  that  one  branch  may  be  constructed  by  said 
Commissioners  fh>m  said  main  roadway,  at  a  point  to  be 
selected  by  the  said  Coinmissicmers  north  of  Itoek  Greek, 
riiTiTiin*?  northwesterly  to  tlie  Dishift  line  and  to  connect 
TN  ith  a  road  or  roads  in  Montiioniery  County,  Maryland, 
connecting  the  ueigiiborhood  ot  Linden  and  Forest  Gleii, 
Maryland,  with  the  said  roadway;  and  further,  that  an* 
other  branch,  starting  at  a  point  south  of  Bock  Creek,  to 
be  selected  by  the  said  Commissioners,  and  running  west 
or  westward ly,  may  be  conatructe<l  to  the  District  line  to 
connect  witlt  a  road  or  loads  leading  from  the  direction  of 
Chevy  Chase,  Maryland:  Providedf  That  said  Commission-  ^ 
ers  may  constrnct  any  i>ortion  of  said  roadway  or  of  either  ^ 
or  both  of  said  branches  only  upon  the  donation  of  the 
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gronnd  neoeBsary  for  said  roadway  and  branch  or  branches 

to  the  United  States  by  the  present  ownerB  in  such  manner 
as  may  be  satisfactory  to  the  sai<1  (\>TnnnssioTier8;  tb^t  the 
said  roadway  fomnioncingr  at  thv  u])i)cr  end ol "BriglitvN cod 
avenue  nhall  be  laid  oil  and  coD^tracted  more  particularly 
as  follows,  by  or  under  the  authority  of  the  said  Gommia- 
sioners: 

LooaiioB.  (Commencing  at  a  point  on  Brightwood  avenue  on  the 
line  between  tlie  land  of  Van  Riswirk's  lieirs  and  Lee  and 
rauuiiig  upon  ajtd  with  said  dividing  line  we»twaidly  on 
the  street,  or  a  portion  of  the  street,  laid  ont  on  the  street- 
extenaion  plan  of  section  one  to  -about  where  said  line  or 
street  crosseH  a  tributary  of  Hock  Creek  known  as  Silver 
fcjpring  branch;  from  that  i)()int  on  or  with  the  street  im- 
mediately north  of  Hock  Oi^k  Park,  as  shown  by  said 
plan,  westwardly  throoirh  the  land  of  the  Van  Riswiii  heirs 
to  or  alKiut  a  point  one  thousand  feet  from  the  Distriet  and 
Maryland  boundary  line;  tlience,  by  or  under  tlie  author- 
ity of  the  board  of  control  of  Kock  Cret^k  Park,  south  and 
west  across  Bock  Creek  and  through  Kock  Creek  Park  to 
the  land  of  Mrs.  Alida  Catherine  Brown,  following  the 
easiest  and  most  available  grade;  and  thence,  by  or  under 
the  authority  of  said  Commissioners,  through  the  land  of 
Mrs.  Brown  in  a  southwest  direetioTi  to  th(»  northeastern 
bend  of  the  Daniels  road,  and  with  power  and  discretion 
in  the  said  Commissioners  and  board  of  control  to  alter  or 
▼aiy  the  line  of  said  roadway  as  may  seem  to  them  advan- 
tageous, with  a  view  to  public  convenience  and  economy  of 
R  0  »  w  a  r  construction.  That  the  board  of  control  of  the  Kock  Creek 
Creak"  Ark  ^*skTk  be,  aud  it  18  lu'ieliy,  authorized  to  eonstruet  a  road- 
iiMg^9^  way  across  said  pai  k,  to  connect  with  the  roadway  hei^in- 
before  proyided  for,  and  a  bridge  oyer  Boek  Creek,  witk 
Apfffopifation  the  necessary  approaches;  and  that  the  sum  of  sixteen 
thonsand  five  hundred  dollars  is  hereby  n]>]>ro])ri:ited,  one- 
half  out  of  any  money  in  the  Treasury  not  oth^rwis^e  ap- 

ex>priated  audi  the  other  half  out  of  the  revenues  of  the 
istriet  of  Columbia^  ten  thonsand  flye  hundred  dollars 
thereof  to  be  expended  by  the  said  Commissioners^  or  under 
their  antborify.  for  the  construct  inn  of  the  said  roadway  and 
culverts  and  lir  anch  or  the  branches  hereinbelore  provided 
for  outside  of  naid  ])ark  and  six  thousatid  dollars  thereof 
to  be  expended  by  said  board  of  control,  or  under  its  an- 
thority,  for  the  oonstraction  of  the  portion  of  said  road- 
way, bridge,  and  approaches  within  said  park. 
Appioyed,  Febraary  21,  ISi^. 


y»1>riiiiyM,llW.  CHAP.  187.— An  Act  Making  appropriations  for  the  legislative, 
executive,  and  judicial  expenses  of  the  Government  loi  the  fiscal  yew 
Miding  Jnne  thirtieth,  nineteen  hundred,  and  for  other  purposes. 

Be  it  enacted  by  the  iSenatc  and  House  of  f'rpreHentativcs 
e^^l^nlTuS-^'^      l^wi<c<i  Statea  of  America  in  (Jontjreas  assembled,  T\iAt 
thefollowingsnins  be,  and  the  same  are  hereby,  appropriated, 
'"vx**'^    out  of  any  money  in  the  Treasury  not  otherwise  appropri- 
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ated,  in  ftiU  eompeiisatlon  for  the  servioe  of  the  48oal  yettr 
ending  June  thirtieth,  mneteeii  hundied,  for  the  objects 
hereinafker  ezpressec^  namely: 


WAB  DEPARTMENT. 

•  •  •  •  • 

Office  op  the  (TriiEF  of  Enotneers:  For  chief  Bniciow  of- 
cleric,  two  thoasand  tloiiurti;  lour  cleriiii  ot  class  lour;  two 
clerks  of  daes  three;  two  clerks  of  class  two;  three  derks 
of  class  one;  one  clerk,  one  thousand  dollars;  one  assist- 
ant mossenger,  and  two  luborprs:  in  all,  tweuty^one  thou* 
sand  eight  hundied  and  forty  dollars. 

And  the  services  of  sicilied  draftsuieu,  civil  engineers, 
and  snch  other  services  as  the  Secretary  of  War  may  deem ' 
necessary  may  be  employed  in  the  office  of  the  Chief  of 
Engineers  to  carry  into  effect  the  varions  appropriations 
f(vr  rivers  and  Imrhors.  ff>rtiUcatioua,  and  snrveys  to  be  paid 
from  such  appropriations :  Provided^  That  the  expenditures  lT*^"-  ^ 
on  this  account  for  the  tiscaL  year  ending  June  thirtieth,  pououiu*! 
nineteen  hundred,  shall  not  exceed  seventy-two  thousand 
dollars;  and  that  the  Secretary  of  War  shall  each  year,  in 
file  ;unm;il  estimates,  report  to  f \iii«:jTei^s  tfic  Tiumber  of 
persons  so  employed  and  the  amount  paid  to  eacli* 

•  *  •  •  • 

PUBLIC  BUILDIJ^GS  AND  OBOUNOS.  .^^^  ^ 

Office  of  publio  buildings  and  aRouNDs:  For  uork. 
one  derk,  one  thousand  six  hundred  dollars;  one  surveyor ' 
and  draftsman^  one  thousand  five  hundred  dollars;  one 
messeiig^er;  landscape  gardener,  two  thousand  doUarS;  in 
all,  live  thousand  nine  hnndred  and  forty  dollars. 

For  overseers,  drattsmeu,  foremen,  gardeners,  mechau-  oven»«r»,et«. 
ics,  and  laborers  employed  in  the  public  grounds,  twenty- 
eiffht  thousand  dollars. 

For  day  watch  men  as  follows:  One  in  Franklin  Park; 
one  in  Lafaj^ette  Park;  two  in  Smithsonian  Grounds;  one 
in  Judiciary  Park;  one  in  liinooln  Park  and  adjacent  reser 
vatious;  one  at  Iowa  Circle;  one  at  Thomas  Circle  and 
neighboring  reservations;  one  at  Washington  Circle  and 
neighboring  reservations;  one  at  Dupont  (Hrcle  and  neigh- 
borinjr  reservations;  one  at  M^Dierson  and  Farragut 
parks;  one  at  Stanton  Park  and  neighboring  reservations; 
two  at  Ueury  and  Seatou  parks  and  reservations  east  of 
Botanic  €hirden;  one  at  Mount  Yemon  Park  and  adjacent 
reservations;  one  for  the  greenhouses  and  nursery;  one  at 
grounds  south  of  Executive  Mansioii ;  one  at  Garfield  Park; 
eighteen  i?)  all,  at  six  hundred  and  sixty  dollars  each, 
eleven  thousand  eight  hundred  and  eighty  dollars. 

For  night  watchmen  as  follows:  Two  in  Smithsonian 
Grounds;  one  in  Judidary  Park ;  one  in  Henry  and  Beaton 
parks  and  reservations  east  of  Botanic  Garden;  and  one 
in  Garfield  Park;  five  in  all.  at  seven  hundred  and  twenty 
dollars  each,  three  thousand  six  hundred  dollars. 
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For  watchman  for  the  care  of  tbe  monument  and  docic  at 
Wakefu  hl.  \  irginia,  the  birthplace  of  Washington,  three 

hnndred  dullaib. 

OootiogdDt  ex-    For  contingent  uud  incidental  expenses,  &ye  iiuudred 
dollars. 

•  *  •  •  • 

AppnmrtetimMi    Qko.  4.  That  the  appropriations  herein  made  for  the  offl- 

J ncapacinuedcers,  clerks,  and  ]>(»rsoi!s  employed  in  the  public  service 
•mpiojre©*.      shall  not  l)e  available  lor  the  couipeusatiou  of  any  persons 
permiineiitly  incapacitated  for  performing  such  service. 
The  establishment  of  a  eivil  pensioo  roll  or  an  honorable 
service  roll,  or  the  exemption  of  any  of  the  officers,  clerks, 
and  por80!ts  in  the  p^iblic  service  from  the  existing  laws 
respecting  employment  iu  such  service,  is  hereby  prohib- 
Th?M°y  d»T«'^'^'  P*'ovided,  That  the  thirty  days-  annual  leave  of  ab- 
loftvo  or  ab«»nre8enoe  With  paj  in  any  one  year  to  clerks  and  employees  in 
toiiooxcinwvopf      several  Executive  Departments  authorized  by  existing 
laws  shall  be  exclusive  of  Sundays  luu]  legal  holidays. 

8k(  .  r>.  That  all  laws  or  parts  of  laws  inconsistent  with 
this  Act  are  repealed. 
Approved,  February  24,  ibD'J. 


JWxnuryW.iaw     CHAP.  206.— An  AetTo  •nthorizo  the  Saint  Lonia,  Siloam  and 

SonthtTii  Railroad  Company,  of  Missouri  rwri]  Arkansas,  to oonstfaot 
a  bridgo  across  VVliit*  River  iu  the  State  oi  Arkausafi. 

Be  it  enaeted  by  the  Senate  and  Home  of  Representntives 
loSn  iSTsoun!     ^^^^  United  Statm  of  America  in  Congress  assembled,  That 
gwH«iirwJinH>  the  Saint  Louis,  Siloam  and  Southern  Bailroad  Company, 
UfSS^A^Mitof  Miesonri  and  Arkansas,  a  corporation  created  and  exist- 
ing by  virtue  of  the  law  of  the  State  of  Arkansas,  its  sue- 
cessors  and  assij^ns,  be,  and  is  liereby,  authorized  to  con- 
struct and  maiutaiii  a  bridge  across  White  Rjver  in  the 
State  of  Arkansas  for  the  crossing  of  said  river  with  its 
railroad  line  at  anoh  point  as  may  be  selected  by  the  said 
railroad  company  and  approved  by  the  Secretary  of  War. 
roii?rtOtijjo  Said  bridge  shall  be  const  ructed  to  provide  for  the  passage 
^        of  railroad  trains,  and,  at  the  option  of  said  raihoad  com- 
pany, may  be  used  for  the  passa^  of  wagons  and  vehicles 
of  all  kinds,  for  the  transit  of  animals,  and  fw  foot  passen- 
Toil  gers,  for  such  reasonable  rates  of  toll  as  may  be  fixed  by 

the  said  railroad  company  and  approved  by  the  Semtary 
of  War. 

To  bo  lawfta    Skc.  2.  That  any  bridge  built  under  this  Act  and  subject 
to  its  limitations  shall  be  a  lawful  strnctnre,  and  shall  be 

recognized  and  known  as  a  ))ost  route;  and  shall  enjoy  the 
same  rijjhtR  fi!if1  privilepos  as  otlier  post  roads  iu  the  Tnitod 

fmrSt,^'^^ '  ^^^^^^^  >  ami  equal  priv  ileges  iu  the  use  of  said  bridge  shall 
be  granted  to  all  telegraph  and  telephone  companies;  and 
the  United  States  shall  have  the  right  of  way  across  said 
bridge  an<I  its  approaches  for  postal  telegraph  purposes. 

nSatoBSa.'**^  '  *  '^''"'^t  all  railroad  companies  desiriiipf  the  use  of 
said  brui;;e  sliall  have  and  be  entitled  to  ('(jual  ri^jhts  and 
privileges  relative  to  the  passage  of  railway  trains  over  the 
aame  and  over  the  approaches  thereto,  and  npon  tbe  pay- 
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men t  of  a  reasonable  compensation  for  such  use;  and  ;^th*?iMiSjy 
case  the  owner  or  owners  of  said  bridge  and  the  seyeral  hMgb, 

railroad  companien,  or  any  of  them  desiring  such  use,  shall 
fail  to  agree  upon  the  snin  or  sums  to  be  ]>:n(1.  and  u]>()ti  t]»e 
rnh'Mnndconditiunjito  wliirhcach  slialh-ouldi  ni  u)  nsin^^  said 
bridj;e,  uU  matters  at  ijisue  between  tliein  sbail  be  decided 
by  tbe  Secretary  of  War,  upon  a  hearin  of  the  allegations 
and  proofs  of  tlie  parties. 

^vj\  \.  Th:it  the  hri<l«;e  authorized  to  be  constructed  ^^*y^^*^"7 
under  tins  Act  shall  be  built  under  and  su'>ie<'t  to  such  regu-  uiiom^  **^* 
lations  lur  the  security  of  the  uavigattou  ut  said  river  us 
tbe  Secretary  of  War  shall  prescrilw,  and  to  secure  that 
object  the  said  company  or  corporntiou  shall  snbniit  tx3  the 
Secretary  of  War  for  hisexandnation  and  ap])roval  designs 
and  <irawin«rs  of  the  bridge,  and  a  map  of  the  location, 
giving  all  details  necessary  to  enable  the  Secretary  of 
War  to  judge  whether  the  location  selected  is  a  pro|>er  one; 
and  nntil  the  said  plans  and  location  are  approved  by  the-^^^  »ppfy 
Secretary  of  War  the  bridge  shall  not  be  commenced  or 
built;  and  should  any  changeH  be  made  in  the         of  said 
brid<re  during  the  pro^^ress  of  construction,  such  changes 
shall  be  subject  to  the  approval  of  the  Secretary  of  War, 
and  all  changes  in  said  bridge  required  by  the  Secretary  ' 
of  War  at  any  time,  or  its  entire  removal,  shall  be  at  the 
expense  of  the  corpo?  ;it  inn  owning  or  <>]>*'r:)tiiiir  snid  brid  ge. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  Act  ^"»*n«*- 
is  hereby  expressly  reserved. 

8B0.6.  That  this  Act  shall  be  null  and  void  if  actual 
oonstrnction  of  the  bridge  herein  authorized  is  not  oom- 
menced  within  one  year  and  oompleted  wittiin  three  yeaiB 
from  the  date  hereof. 

Approved,  February  27, 1809. 


210.— An  Act  Making  ftppnpriationa  for  the  mpport  of  the  r.'i.rnnr>  27,i89c. 
Military  Aoftdemy  for  tbe  AbcaI  yetr  ending  Jane  thirtiatta,  ninetoea 

Beit  enacted  by  the  Henate  and  Moitse  of  Repre^entatire^ 
of  the  United  JSiateit  of  America  in  Congress  assembled,  That  ^^Miut*ry^««id. 
the  following  sums  be,  aud  the  same  are  hereby,  appropri  XL.  *" 
ated,  out  of  any  money  in  the  Treasury  not  otherwise  appro- 
priated, for  the  support  of  the  Military  Academy  for  the 
flaeal  year  ending  June  thirtieth,  nineteen  hundred: 


FBBMANBNT  ESTABLISHMBIIT.  tabUihiMBl^ 


For  pay  of  one  instructor  of  practical  military  engineer- 
ing (mt^jor),  in  addition  to  pay  as  captain,  mounted,  live 
hundred  dollars; 

•  •  •  •  • 

For  pay  of  eight  assistant  professors  (captains)  in  addi- 
tion to  pay  as  first  lieutenants,  not  mounted,  four  thousand 
dollars; 

For  pay  of  live  senior  instructors  Of  eavahy.  artillery| 
and  infiuitcy  taetics,  ordnance  and  gnuneryi  and  piaotieal 


Digitized  by  Google 


3920    BBPOBT  OF  THB  CHI8F  OF  SNGIKEEBS,  U*  8.  ABMT. 


military  (Mii;ineering  (captuins),  in  addition  to  pay  as  tirat 
lieuteuuutfi;  not  mounted,  two  thousaud  live  huudred  dul* 
Ian; 

•  •  •  •  • 

ApproT6d|  February  27f  1999* 


reUruArygr.lSW.  QHAP.  211.— Au  Act  To  ftuthori/e  the  Grand  Rapids  Wfttor  Power 
and  Boom  Company,  of  Or»nd  liapidt,  MinnoBOta,  to  oonstmot  •  dun 
sod  bridge  m«om  uio  MiwiMippi  River. 

Be  it  enacted  by  ik»  Senate  and  Houw  R^resentatives 
Qcaaa  ttttpM^o/the  United  States  of  America  in  Congress  axRembled,  That 
I^V *R 00 '"clr  the  consent  of  Cohutoj^s  in  hereby  ^'ranted  to  the  Grand 
m*«imYI"V'riV  Water  Power  and  iioom  (jouipany,  ol"  Grand  liap- 

f>r  At  Grnud  Kap-  ids,  Minnesota^  its  sncoessors  and  aseigns,  to  oooBtraot 
ida»Miiw.       across  the  Mississippi  River,  at  a  point  within  the  limits  of 
the  village  of  Grand  Kapids,  Minnesota,  to  be  approved  by 
Dam.  etc.,  for^he  Secretary  of  War,  a  dam,  canal,  and  works  nt^'^essarily 
JiiJiiiJ*'*''*'^  incident  thereto,  for  water-power  puri>o8e8,  and  a  wagon 
and  foot  bridge  if  desired  in  connection  therewith  for  the 
purpose  of  traveL  Said  dam  shall  be  so  oonstraeted  that 
there  can  at  any  time  be  oonstraoted  in  connection  there- 
fy^fi^-     ^  with  a  suitable  lock  for  navifration purposes:  Provvh'l.  That 
MntraltCM.      the  (ioveruuient  ot  t  he  United  States  may  at  any  tinie  take 
possession  of  said  dam  without  compensation  and  control 
the  same  for  purposes  of  navi|^tion,  bat  shell  not  do  so  to 
the  destruction  of  the  water  power  created  by  said  dam  to 
any  <ri*eater  extent  than  may  be  necessary  to  provide  proper 
^•^'»*'iou,  facilities  for  navigation:  Provided  aho,  Thatsaid  dam  sliall 
be  so  constructed  that  it  will  not  at  an  \  time  raise  the  water 
■arfnee,  at  a  point  three  hundred  feet  above  said  dam,  to  an 
elevation  liigher  than  the  floor  of  the  sluioesof  the  reservoir 
dam  built  by  rlie  (lovernment  at  !^>kegama  Falls  on  the 
Mississippi  kivei ,  in  section  thirteen,  township  fifty  five, 
range  twenty-six  west  of  the  fourth  prinoipal  meridiaU| 
pa8Mfe«rtii«  Minnesota:  Provided  J^trHker,  That  said  dam  shall  lie  so 
constructed  as  to  provide  for  the  free  passage  of  saw  logs 
withont  tolls  or  charges;  and  tlie  said  coniijany  shall  con- 
riahways.     gtruct  and  maintain,  at  its  own  expense,  suitable  tish ways, 
to  be  approved  by  the  United  States  Fish  Commissioner; 
and  the  said  company,  its  successors  and  assigns,  shall 
cbMgm.      make  snch  change  and  modiflcation  iu  said  4am,  canal,  and 
works  incident  thereto,  and  said  bridge,  as  the  Secretary 
of  War  may  from  time  to  tiine  deem  necessary  in  the  inter 
ests  of  navigation,  at  its  own  cost  and  exx)ense:  Pnn'ided 
further^  That  in  case  any  iiti^^atiou  arises  from  the  obstruc- 
tion of  the  channel  by  said  dam,  canal,  and  works  inci- 
dent thereto,  or  such  bridge,  the  case  may  be  tried  in  the 
proper  conrt  of  the  United  States  in  the  district  iu  which 
said  works  are  situated. 

Seo.  2.  That  the  right  to  amend,  alter,  or  repeal  this 
Act  is  hereby  expressly  reeerved. 
_£it"Sd  "tS^*   3bo.  3.  That  this  Act  shall  be  null  and  void  unless  said 
pl«tioa.         dam  herein  authorized  be  commenced  within  one  year  and 
completed  w  ithin  three  yearti  from  the  date  hereof 
Approved,  February  27, 1^. 
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CHAP.  212. — An  Act  (Irautiug  the  righr  au«l  autliority  to  the  Pen-  February  27,iaj)Q. 

sarola  and  Northwestern  Rnllroad  Compiiny  to  build  bridges  over  

oertain  riven  in  (he  State  of  Alabanm, 

Be  it  enacted  by  the  Semte  and  House  of  Representntiree 
of  the  United  Siate«  of  Amn  ica  in  Conf/rrsft  n.^sf  mhU  d.  That  PvoineoU  md 
the  reiisac'oia  and  I^orthv.  f^torii  Kailroad  (Joiiii>iin.v,  a  rail-  ifJif^o1d*may 
road  corporatiou  orgaiiizt  d  uuder  the  laws  of  tlie  States  of ''r^'R^  ^'■^'aj"*. 
Florida  and  Alabama,  be^  and  is  hereby,  authorized  and  u^al 
empowered  to  construct,  maintain,  and  operate  one  bridji^ 
across  each  of  the  following  iiamed  rivers,  all  in  the  State 
of  Alabama:  The  Alabama  River,  at  a  point  in  Monroe 
and  Clarke  counties,  or  in  Wilcox  County,  Alabama;  the 
Warrior  Kiver,  at  a  point  in  Hale  and  (irceue  counties, 
Alabama,  or  at  a  point  in  Marengo  and  Greene  eoutities, 
Alabama;  the  Teiiiu  ssee  Kiver,  at  a  point  in  the  counties 
of  Colbert  and  l>audeidale,  Alabama;  the  Sipsey  Uiver,  at 
a  point  in  Pickens  or  Tuscaloosa  County,  Alabama:  and  to 
lay  railroad  tracks  on  the  said  bridges  to  l  uu  trains  on  iuiiroadtmlEt. 
same. 

Sec.  2.  That  any  bridges  built  ander  this  Act  and  sub- , t,^* 
jeer  to  its  limitations  shall  be  lawful  structures,  and  shall  JJit^Si/" 
be  recognized  and  known  as  post  routes;  and  they  sliall 
enjoy  the  same  rigiii:^  and  privileges  us  other  post-roads  in 
the  United  States;  and  equal  privileges  in  the  use  of  said  Teiegrapn.eu)., 
bridges  shall  be  granted  to  all  telegraph  and  telephone  co<bp«b1m.  ' 
companie^s;  and  the  United  States  shall  liave  the  right  of 
way  across  said  bridges  and  their  approaches  for  postal 
telegraph  purposes. 

Sbo.3.  That  all  railroad  companies  desiring  the  use  of  ^'f^^'*^ 
said  bridges  shall  have  and  be  entitled  to  eqaal  rights  and 
privileges  relative  to  the  passaj^e  of  railway  trains  over  the 
sanie  and  over  the  approacln^s  tlieieto,  upon  the  payment 
of  a  rea.souablecompensatinii  for  such  use;  and  in  case  the 
owner  or  owners  of  said  brivlj^es  and  the  several  railroad  bridge, 
companies,  or  any  of  them,  desiring  snch  nse  shall  foil  to 
agree  upon  the  sum  or  sums  to  be  paid  and  n[)on  the  rules 
and  conditions  to  whicli  each  sliall  conform  in  using  said 
bridfjea,  all  matters  at  is.sue  between  them  shall  be  decided 
by  the  Secretary  of  War,  upon  a  hearing  of  the  allegations 
and  proofs  of  the  parties. 

Sbc.  4.  That  all  bridges  authorized  to  be  constructed  w?,^w*IIppn»?e 
nnder  this  Act  shall  be  built  under  and  subject  to  such I'lans,©!©. 
re.uulatiuns  for  the  security  of  the  navigation  of  said  rivers 
as  tlie  Secretiiry  of  War  shall  prescribe,  and  to  secure  that 
object  the  said  company  or  corporatiou  shall  snbmit  to  the 
Secretary  of  War,  for  his  examination  and  approval,  maps 
of  location  and  designs  and  drawings  of  each  of  the  bridges ; 
and  until  (he  suid^lans  and  locations  are  approved  by  the 
Secretary  ol  War  tiie  bridges  shall  not  be  commenced  or 
bailt;  and  shoold  any  changes  be  made  in  the  plans  of-o 
said  bridges,  or  any  one  of  them,  during  the  progress  of 
construction  or  after  completion,  such  changes  sliall  be  snb 
ject  to  the  approval  of  the  Secretary  of  War,  and  all  changes 
in  said  brid^4es,  or  any  one  of  them,  required  i)y  the  Secre- 
tary of  War,  at  any  time,  or  their  entire  removal,  shall  be 
BNO  99  246 
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made  promptly  by  the  eorporatious  or  penone  owDing  or 

operating  said  bridges,  at  their  own  expense. 

ABCBdniMt.  s  Kc.  5.  That  the  rigli  t  to  alter,  amend,  or  repeal  this  Act 
is  hereby  expressly  reserved. 

Commenoe^  Sec.  6.  That  this  Act  shall  be  null  and  void  if  actual 
jNDtjuui  ««»-ooD8tnietioii  of  the  bridges  herein  authorised  is  not  com- 
menced within  one  year  and  completed  within  three  yean 
from  the  date  thereof. 

Approved,  Febroaiy  27, 1899. 


>fam>l*MW>     CRAP.  8M.— An  Aot  To  aiithoiife  tke  GMiffi*  PIm  BallwBy,  of 

Oror^'i;i,  to  coDStmct  a  bril^J:e  acroM  tho  FUai  BiTOr,  a<n»vig»ble 
stream  lo  Deoatur  Cou»t>,  Ueurgia. 

Be  it  eyuirfed  by  the  Senate  and  TTonsf  nf  Eeprescufatiret 
Gporcia  Piueo/t^  United  Statcs  of  America  in  Congress  aaseinhlsd,  That 
bridg*  Fi'iu^  the  Georgia  Pino  Railway  Company,  of  Georgia,  be,  and  is 
BtT«r,aM«i{iA.  hereby,  authorized  to  constraet  and  maintain  and  operate 
a  bridge  across  the  Flint  Kiverf  a  navigable  stream,  in  the 
coniity  of  Decatur,  State  of  Georgia;  said  bridge  to  be 
located  at  or  near  the  town  of  Ijainbridge. 
Scorpt»ry  of    Seo.  2.  That  said  bridge  shall  be  built  and  located  under 
pIiI^.^eto^^^*''^>^^  sobject  to  saeh  regulations  for  the  seonrity  of  naviga- 
tion as  the  Secretary  of  War  may  prescribe;  and  to  secure 
that  object  tlie  snid  Georgia  Pine  J^ailwiiy  Oompany,  of 
Georgia,  shall  submit  for  his  examiuatiou  desigusaud  draw- 
in^^s  of  the  bridge,  and  maps  of  the  location,  and  until  the 
said  plans  and  location  are  approved  by  him  the  bridge 
-duwcw.       shall  not  be  commenced  or  built;  and  should  any  change 
be  made  in  said  bridge,  before  or  after  completion,  such 
changes  shall  be  likewise  subject  to  the  approval  of  the 
Secretary  of  War. 
AM*  to  MTi-   Seo.  3.  That  said  bridge  shall  be  kept  and  managed  so 
as  to  ofler  reasonable  and  proper  means  for  the  passage  of 
vessels  and  cratt  through  or  under  the  same;  and  for  the 
safety  of  vessels  passing  at  night  there  shall  be  displayed 
on  said  bridge  at  night,  from  sunset  to  sunrise,  at  the 
expense  of  the  owners  thereof  sach  lights  or  other  signals 
Exppnse  of  as  the  LightlloiKse  Board  may  prescribe.  And  any  changes 
ohangM.  g^j^  bridge  which  the  Secretary  of  War  may  at  any  time 

deem  necessary,  and  order  in  the  interests  of  navigation, 
shall  be  made  by  the  owners  thereof  at  their  own  expense. 
R|;:iit^  of  ridi-    Sec.  4.  That  all  railroad  companies  desiring  the  nse  of 
nMiUuiaae.     ^j^^  bridge  authorized  by  this  Act  shall  have  and  be  enti- 
tled to  equal  rig^lits  and  privileg:e8  relative  to  the  pasBajre 
of  railway  trains  or  cars  over  the  same  and  over  tlie 
approaches  thereto  upon  the  payment  of  a  reasonable  corn- 
ed isngm.  men  tpensation  for  such  nse;  and  in  case  thc(^wner  or  owners  of 
with  owner    ^.^\(\  bridjre  and  the  several  railroad  companies,  or  any  one 
of  them,  desiring  such  use  shall  fail  to  agree  upon  the  snm 
or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which 
each  shall  conform  in  osing  said  bridge,  all  niaiiers  at  issue 
between  them  shall  be  decided  by  the  Secretary  of  War 
upon  a  hearing  of  the  allegations  and  proof  of  the  parties; 
^iSEST******"  ^^'^  equal  privilepea  in  the  use  of  said  bridjiro  shall  be 
granted  to  all  telegraph  and  telephone  companies. 
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Sec.  5.  That  the  bridge  constructed,  maintained,  and . JjJ,t,5j,  ^**5 
operated  under  this  Aot  and  according  to  its  limitations  post  route, 
shall  be  a  lawftd  stmetore,  und  shall  be  recoprnized  and 
known  as  a  post  ront«,  upon  which  also  no  higher  charge 
Bbnll  be  madV  for  the  transportation  over  the  same  of  the 
mails,  the  troops,  and  the  munitions  of  war  of  tiie  United 
States  than  the  rate  per  mile  paid  for  transportation  of  said 
mails,  troops,  and  manitious  over  the  railroads  and  poblio 
highways  leading  to  said  bridge;  and  the  United  States 
'  Bliall  have  the  right  of  way  for  postal^  tolegrapbi  and  tele* 
phi>ne  purpose.H  over  said  bridge. 

Sec.  G.  That  this  Act  shall  be  null  and  void  if  actual  cun-  CommexMemeni 
stmoUon  of  the  said  bridge  be  not  oommenced  in  one  year*^^'******' 
and  completed  in  three  years  from  the  date  hereof. 

Sec.  7.  That  the  rir^'hf  to  alter^amendiOTJcepeal  this  Act  AmnOmmL 
is  hereby  expressly  rest*i  ved. 

Approved,  Maxch  1, 


CHAP.  352— An  Act  For IncreMing  the  eOclfliioy  of  <h«  Afiny  of  March 2,  i8t>9. 
the  United  StfttM,  And  for  othw  poTpoMS. 

Be  it  enacted  hy  the  Senate  and  Home  of  S^preientatives 
of  the  United  States  of  Am€n(  a  in  ConfjrpxH  assembled,  That  Army, 
from  and  after  the  date  of  approval  of  this  Act  the  Army  Co««P<*i««n»<i 
of  the  United  Statin  »hall  consist  of  *  *  *   a  Corps  of 
Engineers,  •  •  • 

•  '    •  •  #  • 

8bo.  7.  That  tlie  •   •  •  Corps  of  Engineers  •   •   •  compo»}ff<.r,  of 
shall  consist  of  the  oflfieers  and  enlisted  men  now  provided  u^'IS/J^""*^** 
by  law:  Proridnl,  That  the  battalion  of  engineers,  and  Provisos. 
the  officers  serving  therewith,  shall  constitute  a  part  of  the  gi^^'iSf  bepvi 
line  of  the  Army :  ^  Um. 

•  •  •  •  • 

Sec.  13.   •   •   •   Afid  provided  ahOy  That  any.  officer  Appointment 

now  in  tlie  Army,  who  was  graduated  at  the  lu  ad  of  hiSorofcJTC 
class  at  the  I'nifed  States  Militarv  Aeademv  rtiid  who  is'"^^"  uDuitiiaed 
not  now  in  the  Corps  ol  Kugiueers,  may  be  appointed  touiiiuiy  Aotd- 
tlie  Corps  of  Engineers  with  the  same  grade  and  date  of  ^^r- 
oommission  that  he  would  have  if  he  had  been  appointed 
to  the  Corps  of  Knpiineers  on  ^rradnation:  but  said  com- 
missi<H)  shall  not  eutitle  au  officer  to  any  baok  pay  or-nobMkpi^. 
allowance. 

•  •  •  •  • 

8bo.  17.  That  no  officer  or  private  soldier  shall  be  de-  ^*  ^V'f^' 
tailed  to  sell  intozioating  drinks,  as  a  bartender  or  other- J^SSIitoL 

wise,  in  any  post  exchange  or  canteen,  nor  shall  any  other 
person  be  required  or  allowed  to  sell  siieli  lirjuors  in  any 
encampment  or  fort  or  on  any  premises  used  for  military 
purposes  by  the  I'nited  States  j  and  Mie  Secretary  of  War 
is  hereby  directed  to  iasne  snch  general  order  as  may  be 
necessary  to  carry  the  provisions  of  this  section  into  ftdl 
force  and  effect. 

Sec.  18.  That  all  laws  or  parts  of  laws  which  couffiot 
with  the  provisions  of  this  Act  are  hereby  repealed. 

Approved,  Aliuch  2, 
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Utnh  %  UM.     CBAP.  366.— An  Act  Anthorising  the  coostractioii  of  three  bridget 
n<  ro-^s  the  CoDMoh  &iv«r,  m  iiAYig»bl«  stimiii,  in  EflMunbia Gonntgr, 

Aiabuuia. 

/?r  if  cvnrfnJ  In/  the  Senate  and  UouAe  of  Eepnxentativei 
Eaoam  b  1  fto/  t/ie  United  JStatoi  of  America  in  (Jongrem  ax.stmhlrfL  That 
brui^«°ii  t^ne-  the  court  of  county  commissioners  of  Escambia  Ooiiuty,  m 
oubjKiTer,  Ato-  (b0  State  of  Alabama,  be,  and  ie  bereby,  aathorized  to  con- 
struct, maintain,  ODd  operate  three  bridges  across  the 
Conecuh  River,  a  navigabU'  stream,  in  ICseambia  rounty, 
liOMtioa.      Alabama;  said  bridges  to  be  located,  one  at  Juriie^aus 
Ferry,  near  i*ollard,  Alabama;  one  in  the  neighborhood  of 
Heudleys  Ferry,  near  Brewtou,  Alabama,  and  cue  tieai 
where  Parkers  Ferry  now  crosses  said  Conecuh  Biver. 
s«M  retary  of    gEC.  2.  That  said  bridges  shall  be  located  and  built  under 
pieiM,*iltJf and  snhject  to  such  regulations  for  the  security  of  navip:a 
tion  as  the  ISeeretary  of  War  may  preseribe;  and  to  secure 
that  object  the  said  court  of  county  commissioucrs  shall 
snbmlt  for  his  examination  desigoB  and  drawings  of  the 
bridges  and  maps  of  the  locations,  and  until  the  said  plans 
and  locations  are  approved  by  him  the  brid're^  shnll  not 
— cbangoB.  couimeuccd  or  built;  and  should  any  changes  be  made 

in  either  of  said  bridges,  before  or  after  completion,  sueh 
changes  eball  be  likewise  subject  to  the  approval  of  the 
Secret iiry  itf  Way. 
grtbrn.  ***  ^^^^  the  said  bridges  shall  be  so  kept  and  man- 

aged as  to  olVer  reasonable  and  proper  means  for  the  i)a8- 
sage  of  vessels  and  other  craft  through  or  under  the  same; 
Ligiite.       and  fat  the  safety  of  vessels  passing  at  night  there  shsli 
be  displayed  on  said  bridges,  fk'om  sunset  to  sunrise,  at  the 
exjjense  of  tbo  owners  thereof,  sueli  lights  or  other  signals 
^^peaae  ofas  the  Light-Uouse  Board  may  prescribe.    And  any 
changes  in  either  of  said  bridges  which  tht3  Secretary  of 
War  may  at  any  time  deem  neces^sary,  and  order  in  the 
interests  of  navigation,  shall  be  made  by  the  owners  there- 
of at  their  own  expense. 
in,^u'"Jd*15i    Sec.  4.  That  this  Act  shall  be  null  and  void  if  aetnal 
picUon.         construction  of  the  said  bridges  be  not  commenced  in  one 
year  and  completed  in  three  years  from  the  date  hereof. 

Sbo.  5«  That  the  right  to  alter,  amend,  or  repeal  this  Act 
is  hereby  expressly  reserved* 
Approved,  March  2, 1809. 


llaK^a,i8W.  CHAP.  3T1.'-Ati  Act  To  antborlxe  the  oonstrnotion  of  a  bridge 
 acroHs  the  HoDoogabohi  Klver  ftt  MorgAatown,  in  the  State  of  Weel 

Virginia. 

Be  H  enacted  by  the  Senate  and  Hovsc  (f  Jli pri  '<entatires 
cVuh^y^wlx'*-^^^'^  ?/m7erf  Statea  of  America  in  Co)ifp'cxs  a  sHembUd,  That 

the  assent  of  the  United  States  of  America  is  hereby  given 
MiiisJtlwi;  w*  ^  oonnty  conrt  of  Monongalia  Ooanty,  West  Virginia, 
ve.  'a  corpoiation  under  the  laws  of  said  State,  to  construct 

and  maintain  a  bridge  over  the  MouoDgaheiaJiiveratMor- 

gautowu,  in  said  iState. 
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Sao.  2.  Tbat  the  bridge  shall  be  so  constrncted  that  a  AidttonivigK- 
Drm  and  nnobstructed  pmage  may  be  seonred  to  all  ves-  ^' 

sels  and  other  water  craft  naviiiatii)^^  said  river:  utk!  ;uiy 
brid«^e  c  oustracted  under  this  Act  shall  be  located  ami  built  8«cwt»py  ttt 
niHk'r  and  subject  to  such  regulations  for  the  secuiiug  of  ^^2^^^^^* 
navigation  ol'  said  river  as  the  Secretary  ul  War  shall  pre- 
scribe ;  and  to  secure  tbat  object  the  said  county  court  shall 
submit  to  the  Secretary  of  War,  for  his  exaniiDation  and 
approval,  the  dosifrns  and  di  a  wings  of  the  biidj^e,  piers, 
and  approa(dies,  and  a  nuij)  ol  the  location,  giving,  for  the 
Bp  ace  of  at  least  one  mile  above  and  one  mile  below  the 
proponed  location,  the  topography  of  th'iD  banks  of  the  riTer, 
the  shore  lines  at  high  and  low  water,  and  the  direction 
and  sf  ronf^th  of  tlie  current  at  all  stapes,  and  the  sound inp:8, 
accurately  showing  the  bed  of  the  stream,  and  the  location 
of  other  bridge  or  bridges,  wharfs,  landings,  or  ferries,  and 
shall  fkirninh  such  other  Information  as  shall  be  required 
for  a  full  and  8ati8fact4)ry  understanding  of  the  subject; 
and  until  said  plan  ami  location  (»f  the  bridge  are  approved 
by  the  Secretary  of  War  the  bridj^e  shall  not  be  commenced 
or  built;  and  after  such  approval  by  the  Secretary  of  War  -change*, 
the  approyed  plans  and  designs  for  the  bridge  shall  not  be 
deviated  fh>m  or  added  to,  either  daring  the  construction 
or  after  the  completion  of  the  bridge,  until  the  proposed 
chanpfe  shall  have  been  submitted  to  the  Secretary  of  War 
and  received  his  ajjproval;  bthI  the  said  brid^a^  shall  be  at 
all  times  so  kept  and  managed  as  to  oHer  reasonable  and 
proper  means  tbr  the  passage  of  vessels  under  said  bridge; 
and  if  at  any  time  the  navigation  of  said  river  shall  in  any 
manner  be  obstructed  or  impaired  by  the  bridge  authorized 
by  this  Act  to  be  constructed,  tiie  Secretary  of  War  shall 
have  authority,  and  it  shall  be  his  duty,  to  require  said 
oompany  to  alter  and  change  said  bridge  at  its  own  expense 
in  such  manner  as  may  be  proper  to  secure  free  and  com* 
plete  navigation  without  impediment. 

Sec.  3.  That  any  bridge  built  under  this  Act  and  sub-  ^^^J^.  ■*™*^ 
ject  to  its  limitations  shall  be  a  lawful  structure  aud  shall  roots, 
be  recogniised  and  known  as  a  post  route,  upon  which  also 
no  higher  charge  shall  be  made  for  the  transmission  over 
the  same  of  the  mail,  the  troops  and  munitions  of  war  of 
the  United  States  than  the  rate  per  mile  paid  for  the  trans- 
portation over  the  public  highways  leading  to  said  bridge, 
and  it  shall  enjoy  the  rights  and  privileges  of  other  post 
roails  of  tlie  United  States;  and  equal  privileges  in  the  use  Tr)ei?rapih«te., 
of  said  bridge  shall  bo  granted  to  all  telegraph  and  tele- 
phone  companies,  and  the  I'nited  Statesshall  have  therifrht 
of  way  across  said  bridge  aud  its  approaches  lor  said  postai- 
telegraph  purposes. 

8bc.  4.  That  this  Act  shall  be  null  and  void  if  actual  JJ^SSK^* 
construction  of  the  bridge  herein  authorized  be  not  eom> 
menced  within  one  year  and  completed  within  three  years 
from  the  date  hereof. 

Skc.  5.  That  the  right  to  alter,  amend^  or  repeal  Ihia  Act 
is  hereby  expressly  reserved. 

Approved,  Match  2,  im. 
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linrobSiiim.  CHAP.  422. — Aii  Art  Makintr  nppntpriationH  to  pro%iiiti  for  the 
ex})«UM4>ii  of  tUo  Kovttruuient  of  tlio  iJistrict  of  Columbia  for  ibe  fiacal 
y«ar  eodliig  JniM  ihirttoth,  sin«(e«n  handred,  And  for  other  porpoi^a. 

Be  it  enacted  by  the  Senate  and  House  of  Repretmta^vtt 
Dintriot  9gCo^  of  the  United  Statee  of  Ameriea  in  Congress  assembled,  That 
lointiiA.  jjj^^    ^jj^  foUowiijgr  sums  iminedf  respectively,  is  hereby 

ApproprU- rtj)prf»pn*Mt«»(1.  out  of  Rii\'  ?}io?H>y  in  the  Treasury  not  other- 
^Hitif  fttwDi*-  wise  appiopi  iuUmI,  and  the  other  half  ont  of  the  revenues 
tKMwtmmm,  of  the  District  of  Columbia^  for  the  purposes  foUowiug, 
beingr  for  the  expenses  of  the  government  of  tlie  Diatriot 
of  ( \ilunibia  for  the  fiscal  year  ending  Jnnethirtiethf  nine* 
teen  handred,  namely: 

penVe./"*'*^  GEXEUAL  EXPENSES. 

EwutiTc  of.  For  e vkct  ti  ve  office  :  For  two  Commissioners,  at  five 
CoMBiMtM- tbonsaiui  <iollars  eaeh;  Enpneer  (^onimissioner,  one  thou* 

sand  seven  huuilied  and  mxLy  eight  dollars  (to  make  salary 

five  thoosand  dollars); 


PJ2iEMAi^l^i]^^T  iSiSTEM  OF  HIGUWAYS. 

BxteDHioD  of  To  pay  the  expenses  of  completing  a  plan  for  the  exten> 
*^«ZSf,V«M*  ^^^^  *  jiermanent  system  of  highways  in  conforraiiy  with 
the  "  Act  to  provide  a  permanent  system  of  highways  ia 
that  part  of  the  District  of  Columbia  lying  outside  of  cities,'* 
approved  March  second,  eighteen  hundred  and  ninety-three, 
three  thousand  dollars;  to  be  paid  wholly  out  of  the  reve- 
nues of  the  District  of  Oolnmbia. 


BUiDGES. 

For  ordinary  care  of  bridges,  including  keeperSyOilflampBi 

and  HiutcheH,  four  thousand  dollars. 
Bepairs,  etc.      For  coustruction  and  repairs  of  bridges,  twenty-five  thou- 
sand dollars. 

Mas<ia<  hn<..  tts  TowBTd  tfas  constmction  of  a  bridge  across  Book  Creek 
Stawk&w&f '^''"on  the  line  of  Massachasetts  avenne  extended,  upon  ]>lan8 
to  be  made  by  the  Commissiojiers  of  the  District  of  CnTiira- 
biaand  approved  by  the  Chief  of  Engineers  of  the  Army, 
one  hundred  thousand  dollars;  and  the  Commissiouers 
of  the  District  of  Oolnmbh^  are  authorized  to  ent»  into 
a  contract  for  the  construction  of  said  bridge  in  accord' 
{nice  witli  said  plans  at  a  total  cost  for  its  completion, 
including  fouinintions,  not  to  exterd  t\\{>  hniulred  and 
twenty-five  thousand  dollars,  to  be  paid  lor  a^  appropna- 
tions  may  be  made  by  law. 

WA.htiigto*  WASHINGTON  AQUEDUCT. 

MaiDtenanee.     For  engineering,  maiiitenauee,  and  general  repairs, 
twenty-one  thousand  dollars. 
For  repairing  the  Conduit  road,  one  thousand  dollars. 
For  repairing  the  north  e<»TM»ef't}»»n  (jf  the  by-00nduit> 
Dalecarlia  reservoir,  three  thousand  dollars. 
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For  additional  amoiint  to  enable  the  proper  officer  of  the  tefiupp"*^  ^ 
Govemmeiit  having  cliarge  of  the  Waaliinfrtf}n  A(|iu^(lnet  ^" 
and  the  water  snpply  to  the  city  <>f  Wasliington  to  nniUe 
un  investigatiou  of  the  feasibility  and  propriety  of  tiiter- 
iug  the  water  sapply  of  Washington  and  to  submit  to  Con- 
greM  a  fall  and  detailed  report  thereon,  and  to  meet  all 
neceBsary  expenses  of  said  investigatioii,  Ave  thouBand 
dollars,  to  be  immediately  available. 

INCKEASING  THE  WATEE  SUPPLY.  Aaa^"ua"fil" 

For  continuing  work  on  the  Washington  Aqueduct  tun-.,,^"**""*"* 
nel  accorilif^'r  to  tiie  estimate  of  the  board  of  experts,  two 
hundred  thousaud  doUara. 


BOG&  OBfiflK  PAitK«  ,Bo«k  Or«*k 

For  the  care  and  improvement  of  Eock  Greek  Park,  to 
be  expended  under  tlie  direction  of  the  board  of  control  of  ^ 
said  park,  the  unexpended  balance,  amounting  to  twenty- 
three  thousand  six  hundred  and  ninety-three  dollars  and 
forty-five  cents,  of  the  appropriation  made  by  the  Aet 
approved  September  twenty-seventh,  eighteen  hundred 
and  ninety,  for  expensee  of  acquiring  said  park,  is  hereby 
Appropriated. 

•  •  •  •  • 

Approved,  March  3, 1899. 


CHAP.  423.— An  Act  Making  apprupriation  tox  the  support  of  the 
Begn  1  a r  Fi  T)  ({  \'ol iiatoer  Armj  for  the  flead  yMr  eadhaig  Jane  tbirtielh,  — 

niui'ti-en  hiindrod. 

Be  it  enacted  hy  the  S^nnte  and  House  of  Representaii /  rs  Amy  appre> 
of  the  United  Staler  of  America  in  Congress  asst  mhled.  That 
the  following  sums  be,  and  they  are  hereby,  appropriated, 
out  of  any  money  in  the  Treasnry  not  otherwise  appropri- 
ated^  for  the  support  of  the  Army  fac  the  year  ending  June 
thirtieth^  nineteen  hundred: 

•  •  '    e  •  • 

■ 

MISCELLANEOUS. 

•  •  •  •  • 

For  additional  pay  to  olhcer  in  charge  of  public  build-  Pay  to  officer, 
ings  and  grounds  at  Washington,  District  of  Columbia, £i:i;^£«i^."'^ 
one  tliousaud  dollars. 

•  •  •  •  • 

For  iiiiiciige  to  oilicers  and  contract  tsurgeons,  when 
authorized  by  law,  five  hundred  thousand  dollars;  iVo-*"];,^^ 
viiftfd,  That  hereafter  the  maximum  sum  to  be  aliowed  and  umit. 
paid  to  any  officer  of  the  Army  Hball  be  seven  cents  per 
mile,  distanees  to  b<'  <'o?n])iite(l  over  the  shortest  usually 
traveled  routes:  Provided  yMrf^er,  That  when  any  officer  Travel  o« 
80  traveling  shall  travel  in  wliole  or  in  part  on  any  rail-  J^hlllb^**^'* 
road  on  whicii  the  troops  and  supplies  of  the  United  States 
are  entitled  to  lie  transported  free  of  charge,  or  over  any 


Digitized  by  Google 


3928    BEPOBT  OF  TUB  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

of  the  bond  in  1 1  '1  Paciflr  railroads,  or  over  the  railroad  of 
any  railrosul  coinpatrT  wlii.  li  is  enlitlod  to  recpivt^  onlytilly 
per  eeutuui  ot  the  compensation  eurited  by  such  company 
for  trHDBiiortatioD  MfTit-es  reDdered  to  the  United  StatM, 
he  shtill  be  furnished  with  a  tranaportation  reiiuest  by  tbe 
l^uartcrnrasters  Dopartnient  for  such  travel:  and  tliecost 
of  the  transportation      fm  iiiNhed  Hhall  be  a  char;^»' aj^iiinst 
tho  olhcer's  niiU'age  at  ( ount  lor  such  travel,  to  be  dediu  led 
by  the  Paymaster  who  pays  the  account,  at  rates  paid  by 
the  general  public  for  travel  over  BQcb  roads:  Provided 
tJm^tStoZ'^ Tli^at  ollicers  wiio,  by  reason  of  the  decision  of  tbe 
r elm bttiwui'M  account  iiMj:  oHicers  of  the  Treiisury.  hnve  been  compelled 
to^ertAiB  ofli  to  pay  Iruui  their  owu  nieana  one  hall  of  the  c*»st  ot  their 
travel  fare  over  railroads  kuowo  as  fifty  per  ceutnm  rail- 
roads, shall  be  reimbursed  the  same  by  the  Pay  Depart- 
ment, and  paymasters  against  whom  disallowances  have 
been  made  by  f  he  accouiitiiij^" <»ni<'crH  of  the  Treasury  under 
sm-li  det  ision  shall  have  the  amount  jso  disallowed  jiassed 
Actaai«xiM-n»^ to  their  Credit  :  Provided  further ^  That  actual  expenses 
JSLSiiull,     wlj  shall  be  paid  to  officers  when  traveling  to  ami  from 
oar  island  poBseaeions  in  the  Atlantic  and  Pacific  ocesuL 


BpgliiMr  BNOINEER  DEPARTMENT. 

Incidoiaal  M  EN(JINEEn  DEPOT  AT  WiLLETS  POlNT,  NeW  YoRK:  FoF 
incidt  iital  expenses  of  the  depot,  including  luel,  lights, 
chemicals,  stationery,  haidware,  extra-duty  pay  to  soUiiers 
necessarily  employed  for  periods  not  less  than' ten  dayss* 
artificers  on  work  in  additioa  to  and  not  strictiy  in  tbe  Hue 
of  their  military  duties,  such  as  cari)enter8,  blacksmiths, 
draftsmen,  printers,  lithogra]>h<Ms,  ph(»tographers,  en^riiie 
drivers,  teamsters,  wheelwrigliLs,  masons,  niacliini:st», 
painters,  overseers,  laborers,  repairs  ol,  and  ibr  materials 
to  repair,  pablio  buildings,  machinery,  and  onforeseeD 
expenses,  five  tbouaaod  dollars. 

For  the  purchase  of  material  for  use  of  United  States 
Engineer  School  and  for  instruction  of  engiiH'er  troops  »t 
Willets  Point  iu  their  special  duties  as  sappers  and  miners; 
for  laud  and  aubmarine  mines,  i>outouiers,  torpedo  drill, 
and  signaling,  one  thonsaud  five  hundred  dollars. 

For  purclmse  and  rei)air  of  instruments,  to  be  issued  to 
oflicers  of  the  Corps  of  Engineers  and  to  othcers  detailed 
and  on  duty  as  acting  engineer  oflicers,  for  use  on  public 
works  and  surveys,  three  thousand  dollars. 

For  pontoon  trains,  intrenching  tools,  instruments,  and 
drawing  materials,  twenty-live  thousand  dollars.  For  serv 
ices  of  surveyors,  draftsmen,  photograi^hers,  clerks  to 
engineer  officers  on  the  start  of  division,  corps,  and  depart- 
ment commanders,  twenty-five  thousand  dollars. 

Utouy.  LiBBABY  OF  THE  UNITED  STATES  ENOINEBB  SOBOOhl 

For  imrchase  and  binding  of  professional  works  of  recent 
date  treating  of  military  ntid  civil  engineering  and  kindred 
scientific  subjects,  live  tiundjed  dollars. 
Total  for  engineer  dcpai  tmeut,  sixty  tboosaud  dollars. 
•      *        •  •  •  • 

Approved,  March  3, 1809. 
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CHAP.  424. — An  Act  Making  appropriationK  for  Bunflry  civil  Maroha»UM. 
exjieiiHeH  of  the  (iovoruDieui  lor  tUe  li»cal  year  eading  June  tbIrtieUi, 
niaeteen  hUDdrad,  and  for  other  pnrpoBw. 

Be  it  enacted  by  the  Senate  and  House  of  Mepreeentaiives 
of  the  United  States  of  America  in  Congress  assembled.  That  fot'iSIilS^^fSi 
tlie  following  sums  be,  and  the  same  are  hereby,  appropri-  e^iSlliJ7  ' 
ated,  for  the  objects  hereinafter  exi)re88ed,  for  the  fiscal 
year  eudiug  Jaue  tUiitietb,  uiueteeu  hundred,  namely: 
•  •  •  •  • 

MISCELLANEOUS  OBJECTS.  . 


Impkotbhbnt  op  Yosbmite  National  Pabk:  For^J^^purk. 
the  ])r()t(M'tion  of  the  Yosemite  National  Park,  and  con   "  ^' 


Btruction  of  bridges,  fencing,  and  trails,  and  imi>roveincnt 
of  roads,  other  tlian  toll  roads,  to  be  ('xi>ende(i  under  the 
Bupervisiou  of  the  Secretary  of  the  Interior,  four  thousand 
dollars:  Provided^  That  bo  mnch  thereof  as  may  be  iieoes-  ivmCm. 
mvy  shall  be  expended  as  follows:  The  Secretary  of  War  ConiiniHwlon  to 
hhA\\  ni>]^oint  three  eonnnissioncrs,  one  from  the  Engineer 
Corps  ul,  and  one  from  the  ollicers  of,  the  Regular  Armyeto. 
of  the  United  Staten,  both  to  act  hereiu  without  additional 
compensatiou;  and  the  third  a  eivil  engineer  and  uembear 
of  the  de])artinent  of  highways  of  the  State  of  Oalifomi% 
who  sli:»ll  be  paid  liereiu  only  his  actual  expenses.  The 
duties  of  said  comniission  shall  be  to  examine,  determine 
the  lengths,  widths,  eievations,  grades,  conditions,  owner- 
ship, cost  of  ooustrnction  and  present  values  and  annual 
cost  of  nmintenance,  rates  of  toll  charged,  aiinnal  tolls  col* 
lo(  tfd,  an<l  the  length  of  sen.<;nn  open  to  travel  and  actu- 
ally traveled  by  the  public  of  each  the  I  Jig  Oak  Flat  toll 
road,"  "The  Coulterville  toll  road,"  "The  Wawona  toU 
road,''  and  the  "Tioga  road,''  all  in  and  about  the  Tosem- 
ite  National  Park,  California;  and  also,  so  far  as  appli- 
cable, said  data  with  reference  to  new  wagon  road  by  the 
best  attainable  new  route  from  said  Yosemite  Valley  to  a 
suitable  point  in  Merced  County,  and  of  a  second  such  in 
Mariposa  County,  and  of  a  third  such  to  railroad  connec- 
tion in  Tnolnmne  Oonnty,  and  to  any  other  practicable 
route,  and  also  to  a  new  wagon  road  oonneeting  said 
*'Tioga  road"  with  a  road  traveled  by  wagon  in  Mono  or 
Inyo  County,  said  State,  and  also  to  a  wagon  road  to 
lietch  Uetchy  Valley  in  said  park.  Said  commission  is 
anthorized  to  do  all  acts  and  things  neeessary  to  complete 
said  pnrjwse,  and  shall  report  to  the  Secretary  of  the 
Interior  the  re^^ult^  of  snch  examination* 

•  •  •  •  • 

Memorial  bridge  across  Potomac  liiver:  To  enable  the . ^\ « "^^^J^*  ^ 
Chief  of  Engineers  of  the  Army  to  continue  the  examma  ** 
tion  of  the  subject  and  to  make  or  secoxe  designs,  caletila- 
tions,  and  estimates  for  a  memorial  bridge  from  the  meet 

convenient  point  of  the  Naval  Observatory  grounds  or 
adjacent  thereto,  across  the  Pot^imac  River  to  the  most 
convenient  point  of  the  Arlington  estate  property,  the 
sum  of  five  thousand  dollars. 

•  •  •  •  • 
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War  i>epart.  UNDKB  THB  WAB  DKPAliTMENT. 

•  •  •  •  • 

WMhingioa,  BUILDINGS  AliD  GBOUUDS  m  AUD  AMOVSD  WASHlMiTOM, 

^un<fi°^  improvement  «id  care  of  public  grounds,  as  fol- 

lows : 

jjnprwvemeut    For  improvement  jind  inafiiteTiaiice  of  grounds  flonth  of 
Kxecative  Mausiou,  tour  thousaiiil  dollars. 

For  ordiDiury  care  of  greenhoases  and  nursery,  tvo  thon- 
■and  dollars. 

For  ordinary  care  of  Lafayette  Park,  one  thousand  dol- 
lars. 

For  ordiuary  care  oi  i  ranldin  Tark,  one  thousaud  dol- 
lars. 

For  improvement  and  ordinary  care  of  Unooln  Parle, 

two  thonsand  dollars. 

For  eare  and  improvement  of  Monument  Grounds,  three 
thousand  dollars. 

hJmI*^******         continuing  improvement  of  reservatloii  numbered 
seventeen,  and  site  of  old  <-aii  il  northwest  of  same,  three 
Proviso.       thousand  dollars :  Provided,  Tii  it  no  i>art  thereof  shall  be 
Bxpendiiura.  expended  upon  other  than  property  belonging  to  the  United 
States. 

For  construction  and  repair  of  post-and-chain  Ifoncss, 
repair  of  high  iron  fences,  constructing  stone  coping  sboni 

reservntioTis.  jiaintin^'-watclimen's Iodides,  iron  fonces,  vafies, 
lamp^i,  and  l.unp  ])ustB;  uiauure,  and  hauling  the  same,  nud 
removing  snow  and  ice:  purchase  and  repair  of  seate  aud 
tools;  trees,  tree  and  plant  stakes,  labels,  lime,  whitewash-, 
ing,  and  stock  for  nursery,  flower  ]>ots,  twine,  baskets,  wire^ 
splints,  moss,  and  lycopodium,  to  be  purchased  by  con- 
tract or  otherwise,  as  the  Secretary  of  War  may  determine; 
care,  construction,  and  repair  oi  fountains;  and  abatiog 
nuisances,  cleaning  statues,  and  repairing  pedestals,  fifteen 
thousand  eight  hundred  and  fifty  dollars. 

For  improvement,  care,  and  maintenance  of  various  res* 
ervations,  twenty  thousainl  dollars. 

For  improvement,  maintenance,  and  care  of  Smithsoniaa 
grounds,  two  thousand  five  hundred  dollars. 

For  improvement,  care,  rmd  maintenance  of  Judiciary 
Park,  two  thonsnnd  five  Imndred  dollars. 

For  the  completion  oi  tlie  concrete  or  asphalt  pavement 
of  £  street  northwest  tlirough  said  park,  trom  Fourth 
Street  to  Fifth  street  northwest,  two  thousand  dollars.* 

For  paving  roadway  on  east  and  south  sides  of  State, 
W;n .  uud  Navy  building,  fourteen  thousand  three  hundred 
dollars. 

For  laying  asphalt  walks  in  various  reservations,  two 
thousands  dollars, 
stitoiiv'^u;  '^^^^^  under  appropriations  herein  contained  no  contract 
shall  be  made  for  making  or  repidring  concrete  or  asphalt 
pavements  in  NV'ashingrton  City  at  a  higher  price  than  one 
dollar  and  eighty  cents  per  square  yard  for  a  quality  equal 
to  the  best  laid  in  the  District  of  Columbia  prior  to  July 
first,  eighteen  hundred  aud  ^eighty-six,  and  with  a  base  of 
not  less  than  six  inches  in  Uiickness. 


Digitized  by  Google 


LAWS  AFFECTING  CORPS  OF  EMUlNEEBir. 


3931 


For  improvement  and  maititenanee  of  Ezecntiv«  Mansion 

grounds  (within  iron  fence),  one  thousand  dollars. 

For  oiH»  assistant  fMiiriiiecr  in  office  of  i^nblic  buildinga 
and  |?rouii(is.  one  thousand  eight  liundred  dollars. 

IIXECL  TIV  E  AJANisioN:  For  care,  repair,  and  refnroii^h-  Kx^ooiiwiiim. 
ing  of  Executive  Mansion,  thirl^'Six  tlionmnd  dollars,  to 
be  expended  by  contract  or  otlierwise,  as  the  President 
may  dctorniine. 

For  tuel  tor  the  Executive  Mansion,  greenhouses,  aiul  ^uoi,«io. 
stable,  three  thousand  dollars. 

For  care  and  necessary  repair  of  greenhouses,  flve  tbou- 
sand  dollars. 

For  repairs  to  conservatory,  Executive  Mansion,  two 

thousand  dollars. 

Lighting  the  Exeoutivb  Mansion  and  publio  iJ«btto«. 
mommBi  For  gas,  pay  of  lamplighters,  gas  fitters,  and 
laborers;  purchase,  erection,  and  repair  of  lamps  and  lamp- 

posts;  pnrchnse  of  matches,  and  rei>airs  of  all  kinds;  stoves, 
fuel,  and  lights  for  oOlce,  ottice  stable,  watchmeirs  lodges, 
and  fur  the  green iiouses  at  the  nursery,  twelve  tliousaud 
flvehundred  dollars:  I'rovided^  That  for  each  five-foot  burner  ProHto. 
not  connected  with  a  meter  in  the  lamps  on  the  public  ^""^"^^  p** 
grounds  not  more  than  twenty  dollars  shall  be  paid  per 
lamp  for  pas.  inclndinij:  lighting,  cleaning,  and  keepinjr  the 
laini)s  in  i  ei)air,  under  any  expenditure  provided  for  in  this 
Actj  and  said  lamps  shall  burn  every  nij;iitt»ii  the  average_j^ 
firom  fifteen  minutes  after  sunset  to  forty-five  minutes  before  ■igiit.ato. 
sunrise;  and  authority  is  hereby  given  to  substitnto  other 
illnttiiiMiting  niaterinl  for  the  same  or  less  price,  and  to  nse 
so  much  <»f  tlu'  sfiiii  liereby  appropriated  as  may  he  ii('<  cs- 
*   sary  for  tliat  purpu.se:  Provided^  That  before  auy  expeudi-  8«if  r«guUttng 
tores  are  made  from  the  appropriatJons  herein  provided  for,^*™^ 
the  contracting  gas  company  shall  equip  each  lamp  with  a 
self  rej^Milatinf^  burner  and  tip,  so  combined  and  a<ljusted  as 
to  secure,  undt  r  all  ordinary  variations  of  pressure  and 
density,  a  cousumpuou  of  live  cubic  feet  of  gas  per  hour. 

For  lighting  six  arc  electric  lights  in  Executive  Mansion  EieotrieUgiite. 
ipronnds  within  the  iron  fence  three  hundred  and  sixty -five 
nights,  at  not  exceeding  twenty-live  cents  per  light  per 
nifrht.  which  shall  cover  the  entire  cost  to  the  United 
States  of  lighting  and  ntaintaining  in  good  order  each  elec- 
tric light  in  said  grounds,  five  hundred  and  forty-seven 
dollars  and  fifty  cents. 

For  lighting  arc  electric  li  trlits  in  public  grounds  as  fol--i 
lows:  Vov  seven  in  grounds  soJith  of  the  Kxecntive  Mansion, 
at  not  ('  \  reding  t\v<'nty  cents  per  light  per  ni^lit;  for  thirty- 
twoin  l^atayette,  Fiaiiklin,  Judiciary,aud  Lincoln  parks, and 
fourteen  in  grounds  south  of  Executive  Mansion  andinMonu> 
ment  l*ark,  at  not  exceeding  twenty  tive  cents  per  light  per 
night,  w  hirh  sums  shall  covei'  the  entire  costof  lighting  and 
maintaining  in  good  order  each  (»f  said  arc  electric  lights; 
in  all,  four  thousand  seven  hundred  aud  eight  dollars  and 
fifty  cents,  one-half  of  which  sum  shall  be  paid  from  the 
revenues  of  the  Distric  t  of  Columbia  and  the  other  half  firom 
the  Treasury  of  tlie  United  States.  . 
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Repairof water     REPAIR  OF  WATEIi  I'lPES:  FoF  rcpairillfr  f»xt<*nding 

wat^r  pipes,  purchase  of  Hi>paratU8  for  cleaiiin;;  them,  pur- 
cbase  of  Lose,  aud  fur  cleauing  the  springs  aiul  repairii)^ 
and  miewiog  the  pipes  of  tbe  sane  that  snpply  the  Capitol, 
the  Executive  Mansion,  and  thebaildinprfoi  i  1m  State,  War, 
and  Navy  Departmnits.  two thonssaiid  five  lnuidrod  dollMrs. 
T.i.-n.i.h,c*p-    Teleorafh  to  cOiNNKCT  Jiii;  Capitol  with  the 

a^'u,cU8.^*'    I^El*ABTMENTS    AIID    GoVERiNMKNT  PRI:<T1NG  OFFICE: 

FjDr  care  and  repair  of  existing  lines,  one  thonsand  five 

hundred  dollars. 

M^mn.-m * W Asn iNGTON  MoNi* MFA'T :  PoF the care  and  mn i n toiinTic* 
M!!i!!tl"»«j»«  of  the  Washington  Monument,  namely :  For  ouecnsUHlian, 
at  one  hundred  dollars  per  mouth;  one  steam  engineer,  at 
eighty  dollars  per  month;  one  assistant  steam  engineer, st 
sixty  dollars  per  month;  one  fireman,  at  fif^ dollars  per 
mont)) :  oiieassistant  fireman,  at  forty  five  dollars  per  month; 
one  conductor  of  elevator  car.  at  seventy-five  dolhirs  jier 
month;  one  attendant  on  floor,  at  sixty  dioUars  per  month; 
one  attendant  on  top  floor,  at  siity  dollars  per  month ;  three 
night  and  day  watchmen,  at  sixty  dollars  per  month  each; 
in  all,  eight  thonsand  five  hundred  and  twentv  flollar^. 

—ted, light, etc.  Foi  fuel,  lights,  oil,  waste,  packing,  tools,  mntehes,  panit>, 
brushes,  brooms,  lanterns,  rope,  nafis,  screws,  lead,  electric 
lights,  heating  apparatns«  oil  stoves  for  elevator  car  and 
upper  and  lower  floors,  repairs  to  eDgioes,  boilers,  dynamos, 
elevator,  and  repairs  of  all  kinds  connected  with  theMonii- 
ment  and  machinery,  and  iiurchase  of  all  neeessMry  articles 
for  keeping  the  Monument,  maehincry,elevatur,uudelectriti- 
light  plant  in  good  order,  three  thousand  dollars. 

•  •  •  #  # 

^JJ^««onf     I^STPKOTE-VTENT  OF  THE  YELLOWSTONE  NATIONAL  PAHK: 

For  the  repair  and  mnintenaiK'*'  of  existing  roads  and 
bridgesand  improvement  aud  protection  of  the  Y.  llowstoue 
Fational  Park,  to  be  expended  by  and  under  the  direction 
of  the  Secretary  of  War,  including  not  exceeding  Ave 
thousand  dollars  to  be  immediately  available,  forty  thon> 
Band  dollars. 

•  •  •  •  • 

SflUT'  BNOIMBBB  DBPABTHENT. 


bira"Vm?ro*e  'r^^^*'^  oonstmction  of  works  on  harbors  and  rivers 
awDtil         nnder  contracts  or  otherwise  and  within  the  limits  anthor 

ized  by  law,  namely: 

Homboiat,c«i.  For  improving  harbor  and  bay  at  Humboldt,  California: 
Completing  improvement,  one  hundred  aud  forty  three 
thonsand  one  hundred  and  fifteen  dollars. 

8ftviaiB«h.Ga  Improving  harbor  at  Savannah, Georgia:  Foroompledog 
injprovement,  two  hundred  thousand  dollars. 

Cum ^ri and  Improving  Cumberland  Sound,  (ieor^aa  and  Florida: 
Fta?  '  **  For  continuing  improvement,  four  hundred  thousand  dol- 
lars. 

BottMtUni.  Improving  harbor  at  Boston,  Massachusetts:  For  com- 
pleting improvement,  one  hundred  and  sixty  throe  thou- 
sand seven  hundred  and  fifty-one  dollars. 

Buflaio,  N.  V.  Improving  harbor  at  Bufl'alo,  New  York :  For  continuing 
improvement,  lionr  hundred  and  eighty-five  thonsand  ibor 
hundred  and  ninety-eight  dollars. 
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Harbor  of  refuge,  Delaware  Bay,  Delaware :  For  coutiu  u  ^JJ*'*''"' 
ing  ooDStroction,  three  hundred  and  aeventy-seveti  thott* 
sand  dollars. 

linjjrovinji  VVinyaw  Bay, South  Carolina:  For  contiiniinp:  winyav  B^y, 
improvciiu'ut  of  hsirbor  at  Wiiiyaw  Bayi  tiity  eigUt  tliou- 
sand  live  iiuudred  cioUarB. 

Improving  Sabine  Pass,  Texas :  For  continnin g  improve-  Sa b fm, 
u  If  lit  of  liarbor  at  Sabine  PasB)  two  hundred  and  sixty- 
four  tboasaud  dollars. 

liuproviiig  harbor  at  (Cleveland,  Ohio:  For  coutiuuiog  oiereiAad, 
improvement,  one  hundred  tbom^and  dollars. 

Improving  harbor  at  Dalnth,  Minnesota)  and  Snjierior.  nuinth.  midd., 
Wisconsin:  For  oontinning  improvement^  three  hnndrea 
thousand  dollars. 

■  Ini[)roving  harbor  at  Oakland,  California:  For  coTitinu-  oakiand,CM. 
in^  improvement  untler  existing  project^  one  hundred  and 
thirty-three  thonsand  dollars* 

Improving  harbor  at  San  Pedro,  Oalifi>mia :  For  con tinu-  san  pedro.  caL 
ing  construction  of  breakwater  at  San  Pedro,  California,  v«l»,i^2I1. 
in  accordance*  wit  li  the  plans  and  specitications  of  the  boaril 
appointed  by  the  President,  as  provided  in  the  Act  of  June 
third,  eighteen  hundred  and  ninety-six,  two  hundred  thou- 
sand dollars. 

Improving  drays  Harbor,  Washington:  For  continuing  any* Hvtar, 
im])rovonu  tit  of  barl>(>r  and  bar  entrance,  two  hundred  and  * 
eighty  five  thousantl  dollars. 

Improving  Providence  iiivcr,  and  I^arragansett  Bay,  Providence 
Bhode  Idand:  For  eon  tinning  improvemsnt,  ten  thonsand  ^ttii»y'!iLl'^ 
dollars^ 

Improving'  Hayon  Plaqnemine,  Louisiana:  For  oontinu-  £2'?*^''*^°^ 
ing  improvement,  four  hundred  thousand  dollarrf. 

improving  Failn  of  OhioBiver  at  Louisville,  Kentucky:  FaUaofouoat 
For  completing  improvemenl^  inelnding  Indiana  Obnte^"**'''*'''^ 
Falls,  fifteen  thousand  dollars* 

For  continuing!  ronstruction  of  dams  nnmberrd  two, 
three,  four,  and  tive,  between  Davis  Island  Dam  and  dam 
numbered  six,  four  hundred  thousand  dollars. 

IlUnois  and  Mississippi  Canal:  For  continuing  construe-  niiooii  and 
tion*  seven  hundred  thousand  dollars.  Mu*i«ippi  ca- 

Iniprovin«!:  Mississij)})!  Kiver  from  the  month  nf  the  Ohio  ^^j^n»«'«»*ppi 
Biver  to  2Saint  l*uul,  Minnesota:  For  continuing'  improve-  Hmtli  of  (b* 
ment  from  the  moutli  of  the  Oiiio  River  to  the  mouth  of  the^'*^**^'''""** 
Missouri  Hiver^  six  hundred  and  seventy- three  thousand 
three  hundred  and  thirty-three  dollars  and  thirty  three 
cents:  Provided^  That  of  this  amount  ten  thousand  dollars  FrorUo. 
shall  be  ex]H-!Hl<'d  in  tin*  e,orn])letion  of  work  which  has^y^itSIiuI'^'*' 
been  commetH  ed  lor  the  piote(  ti(ui  of  the  bank  on  the  Mis- 
souri side  and  to  deepen  and  straighten  the  channel  at 
Clary  ville,  in  Perry  Connty,  in  the  State  of  Missonri;  ten 
thousand  dollars  shall  be  expended  for  tiie  protection  of-wu»«ab«rg, 
the  bank  on  the  Missouri  side  and  to  deepen  and  straijiliten 
the  chaniu  l  at  Wittenberjj,  in  Perry  County,  in  the  State 
of  Missouri;  and  hlty  thousand  dollars,  or  so  much  thereof 
as  may  be  necesaary,  shall  be  expended  to  improve  the 
channel  of  the  river  and  to  protect  the  east  bank  of  the 
Mississippi  Kiver  from  caving  in  and  being  washed  away 


Digitized  by  Google 


3934     REimX  of  TH£  chief  of  RNOlNEKUe^  U.  &  A£MT. 

aA  or  near  a  point  oikpodta  tb6  moafb  of  the  Miflsonri  Biver 
and  extending:  south  along  aaid  eaat  bank. 
^'^■••iS'J**?"    For  CDiitiimiiiL'  iinnrovcmput  from  the  mouth  of  tlie  Mis- 
soiiri  !*iver  to  8aint  Puul,  ei^ht  buudred  and  twenty-six 
thousand  8ix  hundred  and  Rixty  six  dolhirs  and  sixty  seven 
Jjjgjj»_     cents:  I'roridedy  Tliat  of  this  amount  ten  thoosand  dollars 
shall  be  ex^iended  for  removing  the  sand  bar  in  front  of 
tlie  steamboat  landing  at  Quincy,  in  the  State  of  Illinois; 
ten  tho!is:nid  dollars  shall  be  expended  for  dredginj}^  the 
chaiiitel  at  Quin<;y  Hay,  at  Quincy,  in  the  State  of  Illinois: 
five  thousand  dollars  shall  be  expendtid  tor  the  repair  and 
maiutenanee  of  the  natnral  and  artiftoial  b«nkfi  of  the  His* 
sissippi  Hiver  from  Warsaw  to  Qniney^in  the  State  of  I1U« 
Snek  laiMid,  nois;  flve  thousand  dollars  shall  be  exi)ended  for  maintain- 
UvM.  we»ii»R  the  harbor  at  Koek  Island.  Illinois;  litty  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  for  the 
completion  of  a  levee  on  the  west  bank  of  the  Mississippi 
Biver  from  the  mouth  of  flint  Creek,  in  Des  Moines  County, 
Iowa,  to  the  month  of  the  Iowa  Kiver,  in  Louisa  County, 
Dav«u(>urt.  ]oi^{|.  to,,  tliousund  flollars  shall  be  expeinled  to  deepen 
the  harbor  at  Davcu[M)rt,  iowa,  from  the  iioverument 
bridge  to  the  island  owned  by  tbe  dty  of  Davenport,  in 
cUBiim,iawa.  tjie  Alississippi  Kiver;  and  twenty-ftve  thousand  dollars 
shall  be  expended  for  improving  and  Straightening  the 
channel  at  and  near  Clinton,  Iowa. 
Bt!!w**<i«nm&-    luiprovinp:  Mississippi  River:  For  continuing  improve- 
•fa>D.  ment  of  Mississippi  Kiver  jfrom  Head  of  the  Passes  to  the 

to  owl"'^*'*"  mouth  of  the  Ohio  River,  inclading  salaries,  clerical,  office, 
,«to.  traveling,  and  miscellaneous  expenses  of  the  Mississippi 
River  Commission,  two  million  five  hundred  and  eijrhty- 
three  th(»usand  three  hundred  and  thirty  three  dollars:  I'ro- 
OrettBTliie  videdj  That  of  said  suia  lifty  thousauil  dollars  shall  be  used 
in  the  work  of  rectifying  the  bank  at  and  near  Greenville 
Harbor,  in  Mississippi;  thirty-five  thonsand  dollars  sh^ 
CtrutherHvnii.be  used  in  rectifyinjr  the  banks  at  and  near  the  city  of 
Sfew  MatirW.  Caruthersville,  Missouri;  forty  tiiousiind  doHfirs  shall  be 
^BeieiM.Ark  completing  revetment  work  at  New  Madiid,  Mis- 

'  sonri ;  and  thirty  thonsand  dollars  shall  be  aaed  in  improY- 
in^  the  harbor  and  rectifying  the  banks  at  and  near 
Helena,  Arkansas. 
MiHHouri Kiver    Iniprovln*'  Missoufi  Rlver  lr<nn  month  to  iSioux  City, 
£xp«uMi^«(o.  Iowa:  i'or  continuing  improvcmeut  ot  Missouri  Eiverlrom 
its  month  to  Slonx  City,  Iowa,  inetnding  salaries,  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mis- 
sonri  Kiver  Commission,  surveys,  permanent  bench  marks, 
^r«*iM-        and  ^ani^^es,  two  hundred  thousand  dollars:  rrovided.  That 
of  this  amount  the  Ibliowing  sums,  or  so  much  thereof  as 
may  be  necessary,  in  the  discretion  of  the  Secretary  of 
War,  shall  be  expended  in  works  of  improvement  at  the 
St. Jomph, Mo.  following  places,  namely,  Saint  Joseph,  Missouri,  thirty 
OiDfth«,N«br.; thousand  dollars;  Omaha,  Nebraska,  and  Conneil  Blufifs, 
l««r!.       '^^^'lowa.  fifty  thousand  dollars;  opposite  Leavenworth,  Kan- 
^••▼•iiworth.  gas,  live  thousand  dollars;  Jefferson  City,  Missouri,  twenty 
JeflteMn  City,  thousand  dollars  to  improve  the  harbor  at  Jefltoson  City 
by  compelling  the  current  and  channel  of  the  river  to  the 
^iggor  BeD<i,Boa(Ji  ffidc  theieofj  liigger  Bend,  Missoori,  ten  thousand 
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dollars;  ivaiulolpb  Bend,  Missouri,  titUHju  thousand  dollars j  n^^^i  ^^^^ 
Leziugton,  Missouri)  ten  thonsaod  dollara 

•  •  «  •  • 

MISCELLANEOUS  OBJKGTS,  WAB  D£PABXU£NT.  MiacelUaeoiu. 


For  pnblication  of  maps  for  use  of  tbe  War  Departmeot, 

inclusive  of  war  maps,  ten  thousand  dollars. 

SUR^T^Y  OF  XOKTHERN  AND  NOETHWESTERX  LAKES:  ^  Snrvaj  •( 
For  piiDtin^  and  issuiiiir  charts  for  use  of  navigators,  and  lakJt,*"* 
electrotypiug  plates  for  chart  printing,  three  tiiousaud 
dollars. 

For  surveys,  additions  to,  aud  correcting  engi-aved 
plates,  to  be  available  until  expended,  tweuty-five  thou- 
sand dollars. 

TRANSPOETATION  of  EE1»0RT8  AND  MAPS  TO  FOREIGN  rnnip^rUas 

OOUNTEIBS:  For  the  transportation  of  re^jorts  and  maps°*^ 
to  foreign  countries  tbrongu  the  Smithsouian  Institutioni 
one  hundred  dollars. 

•  •  •  •  •  » 

California  Debris  Commission:  For  defraying  the  caiifonita  m- 
expenses  of  the  commission  in  carrying  on  tbe  work  '"v,S  plw7°* 
authorized  by  the  Act  of  Congress  approved  March  first, 
eighteen  hundred  and  ninety-three,  fifteen  thousand  dol- 
lars: Prorldrd,  Tliat  officers  of  the  commission  traveling  Provi'o. 
on  duty  in  connection  with  the  commission's  work  may  be p«j2i ofliSti* 
paid  their  actual  traveling  expenses  in  lieu  of  mileage, 
allowed  by  law,  and  shall  hereafter  receive  no  mileage. 

Habbob  of  Nbw  Yobk:  For  prevention  of  olMtrne-  VvwYvAB^ 
tive  and  injurious  deposits  within  the  harbor  and  adjacent^* 

waters  of  New  York  <'ity  r 

For  pay  of  ins|)ectors  and  dei)uty  inspectors,  olhce  force,  iiiapeoton,e(o. 
aud  expenses  of  ollice,  ten  thousand  two  iiuudied  aud 
aixty  dollars; 

For  ])ay  of  ok  ws  and  maintenanoe  of  four  steam  tugs 
and  three  hiunches,  forl^-eight  thousand  seven  hundred 
aud  forty  dollars; 

For  new  boiler  aud  installing  same  in  steam  tug  Nimrod, 
snx*  thousand  five  hundred  dollars,  to  be  immediately 

available; 

I'or  purchase  or  construction  of  one  steam  tug,  forty- 
five  thousand  dolhirs,  to  be  iuimediately  available; 

Jd  ail,  one  hundred  and  ten  thousand  five  hundred 
dollars. 

DbbP  WATSBVAY8  OOMMI8SION:  For  completing  sor-  i>««p  WMatw 

veys,  examinations,  and  investigations  (includinj?  estimate  JJ^'  Commto. 
of  cost)  of  deep  waterways,  and  the  routes  thereof,  between 
the  Great  Lakes  and  the  Atlantic  tide  waters,  as  recom- 
mended by  the  report  of  the  Deep  Waterways  Commis- 
sion transmitted  by  the  Presid^t  to  Congress  January 
eighteenth,  eighteen  hundred  aud  ninety  seven;  such  sur- 
veys, examination^^,  and  investigations  to  be  made  by  the  T.aws,  ist 
board  of  thrw.  eitf;ineers  dcsi^niated  and  H])i>fiiiiied  by  tbe'^''^^""**"**'"*** 
President  for  this  purpose  .July  twenty  eiiihLh,  eighteen 
hundred  and  ninety-seven,  in  oompltanoe  with  the  provi- 
eions  of  the  Act  of  June  fourth,  eighteen  hundred  and 
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Dtnety-seven,  to  be  imflMdlately  availablet  nioety  thomnd 
dollars. 

#  •  •  •  •  ' 

Oovernmcnt     GOVERNMENT  PRINTING  OPFICB  BUILDING  :  Tliat  tlHTO 

^"mri'i-ul^Toii be  constructed,  upon  the  laud  iM'qnii»Ml  by  the  Uiiittd 
ofbuiuiiug  Bu  States  in  square  uuiabcred  six  buiuircd  and  twenty-lour, 
iboriMd.  ^.j^y  ^  Wa«hiii{rtou,  Distritit  of  Columbia,  ander  the 

provisions  of  the  Act  entitled  *'Aii  Act  mailing  appropria< 
MUl goog.,p.MH.  ^I^jj^  j-yj.  gmj(jry  ^.\y\)  <»xpoiiso.s  of  the  Govermiietit  for  the 

fiscal  year  ending;  .luiie  thirtieth,  cijxhtoeii  hundrtMl  and 
uiiiety  itiue  and  lor  other  piu  [)08i's,'"  approve*!  rhily  first, 
eighteen  hundred  and  uiuety-ei^ht,  a  tireproot'  building 
for  tbe  use  of  the  Government  Printinir  Office,  at  a  totid 
eost,  ineludfnic  approaches,  elevators,  li|:h ting, and  lieatiDg 
apparatus,  not  exceed iiigf  two  millioTi  (lollars. 

ChiefofBogi-    That  the  buililiii;,'  hcn-iii  provuletl  lor  shall  be  erected 
Aray,  u>  uuder  the  directiou  and  supervision  o(  the  Chief  ot  Eugi- 
raperviM,*  Qf      Army,  by  contract  or  hired  labor,  or  both,  ss 

maybe  to  the  best  interests  of  the  Uuiteil  States,  aud 
u'lwu  plans  and  specilieatioiis  to  be  prepared  by  him  and 

CMtnwta.  approved  by  the  f*nhH(r  I^inter.  And  tlie  said  Chief  of 
Engiueeis  is  hereby  authoriiied  to  enter  into  a  contract  or 
contracts  for  the  coustraction  of  the  whole  or  of  any  i)art  of 
said  building  and  for  the  removal  of  the  old  dwellini^s  and 
other  buildings  now  standinpf  n]mn  said  land,  .siil>iect  to 
ap|)ropriations  to  be  made  therefor  by  Congress,  aud  he 
shall  also  have  the  employment  of  all  persons  connected 

proviM.       with  the  work:  Provided,  however^  That  the  selection  and 

PiMo*  appointment  of  a  competent  architect  to  ))repare  the  plans 
and  specifications  for  the  elevations  of  said  building  shall 
be  made  by  the  said  Chief  of  Engineers  and  the  Pablio 
Printer  jointly. 

Appropriation.  Toward  the  coustruction  of  said  building  aud  for  each 
and  every  purpose  connected  therewith,  including  the  cost 
of  all  professional  and  other  personal  services  that  the  riiief 
of  Engineers  of  tiie  Army  may  deem  ne(  es>^;ir\ .  mihI  fm  the 
rent  of  othre  rooms  in  a  locality  convenieut  to  the  work, 
three  hnndted  and  litty  thousand  dollars,  to  be  immedi- 
ately available.  This  a  p p  r opriation  and  all  appropriatfons 
which  may  hereafter  be  made  for  this  purpose  shall  be 
ex])ended  under  the  direction  aud  supervision  of  the  said 
Cliief  of  fcingineers. 

AppropriaUuu  ISbc.  2.  That  all  sums  ap[)ropriated  by  this  Act  for  sala- 
S'limreu.!  «f  oincers  and  eroiiloyees  of  the  Government  shall  be 

in  All!  for  suchsalaries  for  the  fiscal  year  nineteen  hundred, 

BepML        and  all  laws  or  parts  of  laws  iti  cnTiflK  t  with  tlie  provisions 
of  this  Act  he,  and  the  same  are  hereby^  repealed. 
Appiovedy  March  3| 
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CHAP.  425. — An  Act  Making  appropriations  for  tlio  coiistnrction,  Itttiih », iWjh 
npair,  aud  preservation  of  certain  public  works  on  rivera  and  iiar- 
1m>i%  and  fetr  other  pnrpoM*. 

Be  it  mooted  by  ihe  Senate  and  Souee  of  B^eeewtaHvei 

of  the  United  States  of  America  in  Cangreee  aeeembled,  That  Appropriations 
the  following  auras  of  nioiicy  be,  and  are  hereby,  appropri-  hi^-biST** 
ated,  to  bo  i)aid  out  of  any  money  iu  the  Treasury  not 
otherwise  appropriated,  to  be  ituiuediately  available,  and 
to  be  expended  under  the  direction  of  the  Secretary  of  War 
and  the  saperdsion  of  the  Chief  of  Engineers,  for  the  con* 
strnction,  completion,  repair,  and  presenration  of  the  pub* 
lie  works  hereinafter  named: 

improving  Moosabec  liar,  Maine:  Completing  improve- j^"*****^  ^ 
ment,  eleven  thousand  dollars. 

For  construction  of  breakwater  from  Mount  Desert  to^,^i  '^  »J|^' 
Porcapine  Island,  Maine:  Continuing  improvement^  twenty  Me!""  * 
thonsand  dollars. 

I  rii[Moving'  harbor  at  Bnllivan  Falls,  Maine,  lu  accordance  suiuSS'FilliL 
with  the  approved  project,  live  tlioiisand  dollars.  Me" 

Improving  Carvers  Harbor,  at  Vinalhaven,  Maine:  Con- 
ttnuing  improvement,  fifteen  thousand  dollars. 

Improving  harbor  at  rape  Porpoise,  Maine,  in  accordaix  o  c«pe  forpoia^ 
with  the  report  printed  in  House  Document  Number  <  iixi 
hundred  and  sixty,  b'ilty  fifth  Congress,  third  bcssiun, 
seventy  thousand  aollars:  Frovidedf  That  a  contract  or  rnn^. 
contracts  may  be  entered  into  by  the  Secretary  of  War  for  conirMifc 
such  materials  jhkI  work  as  may  be  necessary  to  complete 
the  project  recommended  in  said  report,  to  be  i)iii<l  for  as 
appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  aggregate  fifty- Ave  thon8anddoliar8,excIn* 
sive  of  the  amount  herein  appropriated. 

Improvin*:  liarhor  of  refuge  ;it  Little  Harbor,  New  Uamp- Hartwr, 
shiie:  Continuing  imjirovement,  twelve  tliousand  dollars. 

iiDproviug  harbor  at  Burlington,  Vermont:  Continuing  BuriUig(«o.vt. 
improvement)  fifteen  thousand  dollars. 

Improving  harbor  at  Boston,  Massachusetts:  Continuing  Boaioii,iCaM. 
improvement,  seventy-five  thousand  dollars:  Provided,  That  promto: 
this  sum  may,  in  the  discretion  «>r  the  ISecK  tsny  of  VV^ar,  be^"**  Hewd, 
used  in  the  preservation  and  improvement  oi  said  harbor, 
including  the  protection  of  Great  Head  and  other  head- 
lands and  islands  in  and  about  said  harbor,  to  prevent  fur* 
ther  washing  away  by  the  sea:  Provided  further^  That  Ave  ObeiMaOkMk. 
thousand  dollars  of  this  sum  Tiiny,  in  the  discretion  of  the 
Secretary  of  War,  be  used  in  improving  (/helst  a  Creek: 
Provided  further  ^  That  the  Secretary  of  War  may  use  live  coutracta, 
thousand  dollars  thereof  and  enter  into  a  contract  or  con- 
tracts for  such  materials  and  work  as  maybe  necessary  for 
the  coni]>lerif)n  of  the  improvement  in  accordance  with  the 
project  recommended  in  the  report  printed  on  pages  eight 
hundred  and  eighty-seven  et  sequeutes  of  the  iCeport  of 
the  Chief  of  Bngineers  Ibr  eighteen  hundred  and  ninety- 
eight;  such  improvement  to  provide  for  a  channel  one  channel  from 
thousand  two  hundred  feet  wide  and  thirty  f»  et  (b  i'i)  from  jj^V,; 
tlje  main  ship  channel  in  President  Road'^  tlirou^ih  lUoadeto. 
tSuund  Ctiannel,  to  be  paid  for  as  appropnaiious  may  iiom 
time  to  time  be  made  by  law,  not  to  exceed  in  the  aggro* 
XN0  99^— ^47 
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gate  four  linudred  aud  fifty  thousand  dollars,  exclusive  of 
tho  aiitouiit  herein  and  heretofore  appropriated. 
Nan  ia«k«  t,    improTing  barboTof  refage  at  KaDtnoket,  Massaduuetts : 

Oontfnamg  iiui)roveinent,  twenty  thousand  doUara. 

Nf'w».oryport,    Tinprovinpf  liai  hnr  at  Newburyport,  ^fjiasachusetts:  Con- 


Ma^ 


j'rov%to.        tinuinjr  inii)roveineut,  tweiity-fhe  tliousand  dollars:  Pro- 

removln-  ^ 
UortiiJkMk.' 


"~ '  *  "!£oci."'  videdf  That  of  this  appropi  iution  a  sum  not  exceeding  three 


tboasand  dollars  may,  in  the  disoxetion  of  the  Secretary  of 
War,  be  expended  in  removing  from  Kewboiyport  Harbor, 

a  rock.  callfMl  "  North  liock.^ 
^J^ywooth.  liiijiroviug  harbor  at  Plyinouth,  MassachuRetts:  For 
maintenance,  ten  thousand  dollars;  for  repairs  madeueces* 
sary  by  the  great  etorm  of  Kovember,  eighteen  hundred 
and  niuety-eight,  according  to  lAaus  and  estimate  submit- 
ted .Taiuiary  twentieth,  eiKhteeu  bandfed  and  ninety-iune^ 
seventy-live  thousand  dolhir^s. 

r^viuceuiwu,  Improving  harbor  at  I'roviucetown,  Massachusetts:  For 
maintenanoe,  ten  tboasand  dollars. 

8oftii«t«.iCM«.  Improving  harbor  at  Scitnate,  Massachusetts:  For  main- 
ttMiance  and  repairs,  fifteen  thousand  .dollars. 

By»fint«,M— »•  Improving  harbor  at  llyannis,  Massaclinsetts:  Complet- 
ing improvement^  two  thousand  one  hundred  and  sixty- 
two  dollars. 

M  .«neh«it«;  Improving  harbor  at  Manchester,  Massachusetts,  in  ae- 
cordance  with  the  project  submitted  July  thirtieth,  eighteen 
hundred  and  ninety  seven,  five  thousand  dollars. 

vinoyard  Ha-  JmproN  iug  harbor  at  Vineyard  Haven,  Massachusetts: 
v«m  Maa*.      Comi)leiing  improvement,  three  thousand  dollars. 

sandj  Bay,  Improving  harbor  of  refuge  at  Sandy  Bay,  Cape  Ann, 
c»iM,Ann.Ma««.  Massacbosetts:  Continuing  improvement,  two  hundred  and 

Boatd  to  ex  fifty  thonsand  dollars.  AthI  the  Secretary  of  War  shall 
ajipoint  a  hoard  of  three  eiim:ineers,  whose  duty  it  shall  be 
to  exauiiuc  said  project  and  report  whether  any  modifica- 
tlon  of  the  same  sbonld,  in  their  jud^^meut,  be  made,  with 
an  estimate  of  the  cost  of  completing  the  same,  and  so 
nine h  of  the  above  appropriatlott  as  may  be  neeessary  shall 
be  used  for  that  i)nri)0f5e. 

oioaoeat«r.  Improviug  harbor  at  Gloucester,  Massachusetts:  Cou- 
^■M-  tinning  iinprovmnent,  forty  thousand  dollars. 

soa  wall,  Mar  For  the  repair  of  the  sea-wall  at  Marblehead,  Maasa* 
bleijeail,  AiAaa.  chiiset ts,  made  Tieeessnry  by  the  great  storm  of  November, 
eighteen  hundred  and  ninety  eight,  one  thousand  dollars, 
to  be  expended  under  the  direction  of  the  Secretary  ot 
War, 

Harbor,  Ditz*    Improving  harbor  at  Dnxbury,  Massachusetts,  and  for 
btuy,  Mm*.      repairs  made  i  ccessary  by  storni,  twelve  thousand  dollars. 
Kew  Boaibrd,     Ini]>roving  haibor  at  !New  J:5edtbrd,  Massacliusetts;  Con- 
tinuing inijnovenient  under  the  approved  project  of  eight- 
een hundred  and  ninety- five,  ten  thousand  dollars,  and  to 
complete  the  channel  east  of  Fish  Island  in  aoeordanoe 
with  the  report  printed  on  page  nine  hundred  and  thirty 
of  the  ^\  uTin  i1  import  of  the  Thief  of  Engineers  for  eighteen 
hundred  and  niuety-seveii,  tiiirty-four  thousand  dollars. 
r2i****"'    luiproving  harbor  at  Chatham,  Massachusetts;  Com- 
pleting  Improvement,  three  thousand  seven  hundred  and 
tbh%-two  dollars  and  seventy-nine  cents* 
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Impmrnng  Woods  Hole  Ghannely  Massachnsetts:  Oos-^^^<^* 
timunip  imi>rovenient,  twenty  thousand  dollars.  *^ 

Inij>roving  the  hnrbor  of  Fall  Kiver,  Massachusetts,  iu  '^*"  £ril5'* 
accordance  with  the  phm  iiuuibered  two  in  report  printed  ***" 
on  pages  uiue  hundred  and  thirty-one  et  sequentes  of  the 
ADUual  Beport  of  the  Ohfaf  of  BngfDem  for  eighteen  hun- 
dred aod  ninety  seven,  twenty  thousand  dollars. 

Improving  liarbor  at  Block  Island,  Hliode  Island:  Con- Mtod, 
tiiniing  improvement  and  mainteuaucOy  ten  thousand 
dollars. 

Improving  harbor  at  Newport,  Bhode  Island:  Coutiuu-  W^wpwiB-i* 
ing  improvement,  fifteen  thousand  dollars. 

Improving  harbor,  Great  Salt  Pond,  Block  Island,  Rhode p£i*** 
Island:  ConiplctiiiLr  improvement,  lifty  thousand  dollars. 

Improving  harbor  at  Sakonnet  Point,  Rhode  Island :  jJ^J""***^"*** 
Completing  improvement  according  to  the  plan  submitted 
Jane  tweuty-iburth,  eighteen  hundred  and  mnety«8even, 
twenty-five  thousand  dollars. 

Improving  harbor  at  Bridf^eport,  Connecticut:  Coutinu-  cJJi.*^**^*"'* 
ing  improvement  in  accordance  with  the  modiiied  and 
extended  project  referred  to  by  the  Chief  ol  ii^ugineers  in 
his  annua]  report  for  the  fiscal  year  ending  Jnne  thirtieth, 
eighteen  hundred  and  ninety-eight,  ilffy^ousand  dollars: 
Vrovided,  That  a  contract  or  contracts  may  be  entei-ed  into  fiSSSl 
by  the  Secretary  of  War  for  such  materials  and  work  as 
may  be  necessary  to  complete  the  improvement,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by 
law,  not  to  exceed  in  the  aggregate  two  hundred  and  fiflgr 
thour^aiid  dollars,  ezdustve  ^the  amount  herein  and  here- 
tofore a;)propriated. 

Improving  New  Haven  Harbor,  Connecticut,  in  accord-  qJST 
ance  with  the  project  printed  as  Honse  Document  Number 
Bighty  two,  Fifty-fifth  Congress,  first  session,  fifty  thoa> 
sand  dollars:  Provided^  That  the  Secretary  of  War  may  oJSSwi*. 
enter  into  a  contract  or  contracts  for  materials  and  work 
necessary  to  complete  so  much  of  8aid  project  as  includes  a 
channel  twenty  feet  dee])  through  Long  Island  Sound  from    c  h  a  d  n  •  i 
Tomlinson's  Bridge,  including  three  interior  basins  i^ord- f^SSSiiS^SS^ 
iug  separate  anchorages  with  depths  of  twenty,  sixteen, 
and  twelve  feet,  respectively,  and  connected  by  adequate 
channels,  to  be  ))uid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  two 
hundred  and  nineiy-flve  thousand  dollars,  ezdusive  of  the 
amount  herein  and  heretofore  appropriated. 

Improving  harl  Mn  at  Five  Mile  River,  Conn ccticnt:  Con- ^^^Jj^J*^* 
tinning  improvement,  two  thousand  five  hnuilied  <1ollars.  ' 

Improving  harbor  at  Stamford,  Connecticut:  CouLinuing 
improvement,  six  thousand  dollars. 

Improving  harbor  at  Norwalk,  Gonnectient:  For  mainte- 
nance, two  thousand  dollars. 

Improving  harbor  at  Bnilal  ),  ^ew  York:  For  maiute-  fiutf»io,if.y. 
nance,  i^eventy-five  thousand  dollars. 

For  improvement  of  the  fiufihlo  entrance  to  Biie  Basin trance  t» 
and  Black  Rock  Harbor,  New  York,  fifty  thousand  doMars:^'*""*^**^ 
Profiffcff^  That  n  contract  or  con  tra<'t8  may  be  entered  into  S^SSik 
by  the  i^eoretary  of  War  ibr  such  materials  and  work  as 
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may  be  necessarj'  for  tlio  completion  of  said  project,  in 
acfoni a!U'<*  with  the  recomitioudation  of  the  Secretary  of 
War,  House  Uocuuient  i<  umber  Seventy- two,  Fifty-fifth 
Congress,  first  session,  to  be  paid  for  as  appropriations  may 
from  time  to  time  be  made  by  law,  not  to  ezoeed  in  the 
aggregate  one  hundred  and  ninety-eight  tlionsand  one  liun- 
dred  and  thirteen  dollars  and  eighty  cents,  exduaive of  the 
amount  herein  appropriated. 
Cb«ioM^]r.T.   Improving  harbor  at  Charlotte,  New  York:  For  mainte- 

nanoei  seven  thousand  dollars. 
GiMt  Bodat    Improving  harbor  at  Great  Sodus  Bay,  New  York:  JPor 

■       maintenance,  fourteen  thousand  dollars. 
Uttje  8odu«    Improving  harbor  at  Little  Sodus  Bay,  New  York:  For 
*  '       maintenance,  live  thousand  five  hnndred  dollars. 
K?f**"*^*'*    Improving  harbor  at  Ogdensburg,  New  York:  Oontino- 
ing  improvement,  fifteen  tTiousand  dollars. 
oswego,N.Y.     Improvinff  harbor  at  Oswego,  New  York:  Continuing 
.  improvement,  sixty  thousand  dollars,  of  which  amount  ten 
thousand  dollars  may  be  need  for  repair  of  the  breakwater. 
^«wT«vkB»>    ImfMfoving  New  York  Harbor,  New  York:  For  mainte- 
M:n.  (  I  nice,  uancc,  ouo  huudrcd  thousand  dollars.    For  imjiroving  said 
NirwiM^to'^i^  harbor  by  a  deep  chaTiiiol,  t^vo  thousand  feet  wide  and  forty 
■«k  feet  deep  Irom  the  Narrows,  by  the  so-called  East  Channel 

aorosB  Sandy  Hook  Bar  to  the  open  sea,  in  accordance  wiUi 
the  recommendations  contained  in  House  Document  Knm- 
ber(  (]  One  hundred  and  fifty-nine,  Fifty  fifth  Congress, 
iVojtoft.  third  sesBion,  one  million  dollars:  Provided,  That  the  Sec- 
Omtnou.  retary  of  War  may  forthwith  enter  iuto  a  contract  or  C4.)n- 
traotB  Ibr  Rneh  materials  and  work  as  maybe  necessary  for 
the  completion  of  said  pro  ject,  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law,  not  to  ovropr! 
in  the  aggregate  three  million  dolhtrs,  exclofiive  of  the 
amount  herein  and  heretofore  appropriated. 
-2S!L?Sy  J?  If,  however,  the  Seeretaiy  of  war  shall  be  unable  to 
wtaSViritr^™^^^  ^  contract  or  contracts  for  the  completion  of  said 
project  for  a  snm  vrithin  the  amounts  above  specified,  then 
the  said  one  million  dollar8  herein  approjirintcd,  or  so  much 
thereof  as  may  be  necessary,  shall  be  api)lied  by  him  in 
the  constmetion  or  pnrehase  of  auefa  dredges,  steamboats 
and  other  plant,  machinery  and  appliances  as  may  be  nec- 
essary to  prosecute  said  i)roject,  and  shall  cause  the  vrorl: 
on  said  project  to  be  entered  upon  and  prosecuted  under 
the  charge  of  the  Secretary  of  War  by  employment  of  labor 
and  materials  necessary  tbereibr,  to  be  paid  Ibr  as  appro- 
priations may  from  time  to  time  be  made  by  law,  not  to 
exceed  in  the  aggregate  the  said  sum  of  three  millioTi  do! 
lars  exclusive  of  tlio  one  ntillion  dollars  lierein  appru]»naled. 
jj2f^2i*Jjj£l  Inaproviug  Bay  iiidge  Channel  and  Bed  Hook  Channel 
ito.  in  the  harbor  of  New  York:  Oontinnioff  improvement,  one 

flSnriiirffiw  hundred  thousand  dollars:  Providedj  That  the  work  shall 
be  begun  :u  the  forty-foot  curve  at  the  southerly  end  of 
BayTJidgc  (  'luiiinel,  and  be  continued  throuf^h  it  &,\on^  the 
Brooklyn  shore  to  Twenty-eighth  street  until  the  saul  Bay 
Bidge  Obannel  shaU  have  a  nniform  depth  of  fofttf  feet  at 
low  tide  and  a  width  of  one  thousand  two  hundred  feet; 
and  the  impxovement  of  the  Bed  Hook  Channel  shall  be 
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be^rtiii  on  its  soatherly  end  and  at  its  junction  \?itU  the 
Bay  Eidge  Channel,  and  be  oontinaed  through  it  to  ito 
janction  on  its  northerly  cud  with  the  Buttermilk  Channel 
until  said  Red  ITook  Channel  shall  liavf  bet  n  made  to  a 
depth  of  forty  feet  at  low  tide  and  a  wtdtli  ot  one  thousand 
two  hundred  feet:  And  provided  further.  That  contracts  Contrtcu. 
may  be  entered  into  the  Secretary  of  War  for  the  com- 
pletion of  said  Bay  Bidge  Channel  and  Bed  Hook  Channel, 
to  be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law,  not  exceeding  in  tbo  airureg:ato  two  million 
four  hnndrtHl  thousand  doilara,  exclusive  ot  the  amount 
herein  and  heretofore  appropriated. 

Improving  Tonawanda  Harbor  and  Niagara  Kiver  to  the  nJ,JJ  J^\pA* 
north  line  of  the  village  of  North  Tonawanda,  New  York:Mi'Rw«p,ir.Yf' 
Continuing  improvement,  seventy-five  thousand  dollars. 

Improving  harbor  at  Saugerties,  New  iork:  ij'or  maiute-  8»ugera««,  ir. 
nance,  two  thousand  tive  hunilred  dollars.  T.,Hirtior, 

Improving  harbor  at  Wilson,  New  York:  Oontiniiing  wom^ir.T. 
improvementf  two  thousand  live  hundred  dollars. 

Improvinjr  T^'>'<^  Cliester  Harbor,  New  York:  Twenty- ^^^rt  Chaaier, 
five  thousand  dollars,  to  l)t»  expended  iM  enlarging  the  chan-  *  ' 
nel  below  and  up  to  Town  Dock  Lo  a  depth  of  twelve  feet 
and  a  width  of  seventy  feet,  and  from  Town  Dock  to  the 
steamboat  dock  to  a  depth  of  nine  feet  and  a  width  of 
sixty  feet. 

Improving  channel  between  Staten  Island  and  the  New  cfmnnwi  be- 
Jersey  shore,  New  York  and  New  Jersey:  Completing  im- LUdaidSowji 
provewent,  thirty-two  thonsand  dollars.  •^r 

I mprovi ng  harbor  at  H  an tington ,  N  e w  York :  GontiniUDg  ^ ^^ ntingfn, 

improvement,  seven  thousand  tive  hnndred  dollars. 

Improving  h5irl)()r  at  i'ort  Jellerson  Inlet,  New  York:  J^ewoo 
Continuing  improvement,  seven  thousand  live  hundred        *  ' 
dollars. 

Improving  harbor  at  Gowanns  Creek  Chaonel,  ^^^/.^Tn^y*^ 
York:  Continuing  improTementy  twenty-five  tfaoasand  *^ 

dollars. 

improving  harbor  at  Peekskill,  New  York :  Continuing  Peek8kui.N.Y. 
improvement,  ten  thousand  dollars. 

Improving  Wallabont  Channel,  New  York:  Completing  w»iubont 
improvement  in  accordance  with  the  project  i)rinted  as ^ 
House  Document  Number  L^ifty,  ij'U'ty-fit'th  CougresB,  tliird 
session,  forty  thousjind  dollars. 

Improving  harbor  at  ^Mamaroneck,  New  York:  Continu-  MMi»*ron«ok, 
ine  improvement,  seven  thonsand  dollars.  ' 

Improving  harbor  at  Pultneyville,  New  York:  For  main-  ,pnitMfTiii«. 
tenance,  two  thonsand  dollars.  ^-^ 

Improving  harbf»r  at  Mattituek.  New  York:  Continuing y'^t'^'t"*:!^  n. 
improvement,  live  thousand  dollars. 

Improving  harbor  at  Cape  Vincent^  New  York,  to  be  ^qjp«  ▼inomi^ 
expended  according  to  the  approveil  project,  or  such  modi* 
ficiition  t])ereof,  not  inereasinf^  the  total  cost,  as  tlio  Secre- 
tary of  \N  ar  may  api)rove,  twenty-live  thoubaud  doliar8|in 
addition  to  any  balance  on  hand. 

Improving  harbor  at  Larchmont^  New  Y<nk:  For  con-  i 
tinning  improvement,  fifty  thousand  dollars:  Provided^^^ 
That  said  sum,  or  sach  part  thereof  as  may  be  neoesaaiyi  viH^ 
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maybe  used  by  the  Secretary  of  War  on  such  project  antler 
any  modified  plnn  that  may  hereafter  be  adopted  by  him. 

^riua  Bay,  Improving  LarboF  at  RaritftD  Bay,  New  Jersey :  Contiuu- 
ing  improvement,  sixty-five  thousand  dollars,  of  which 
foihy  thousand  dollars  may  be  used  in  dredginf^  the  chan« 
nel  from  South  Aniboy  to  Great  Beds  Light. 

Ke^Tjrt  uar-    Improving  Keyport  Har!)nr,  New  Jersey:  For  maiute* 

*  '  '        nance,  two  thousand  five  hundred  dollars. 

Bifo,ra.  IjDproviiig  harbor  at  Erie,  Pennsylvania:  Oontitiiiing 
imprayememt,  one  hundred  and  twenty-five  thousand  dol* 
lars,  to  be  expended  in  accordance  with  the  proJe<'t  printed 
in  House  Docnnient  Numberetl  Seventy,  Fifty- tifth  Con- 
gress, first  session,  or  such  modification  thereof,  not  increas- 
Sig  the  total  cost,  as  the  Secretary  of  War  may  approve. 

nuttaii,  Tik  Impioving  harbor  at  Pittsburg,  Pen nsylvania :  Coraplet- 
mg  improvement  in  accordance  with  the  report  of  the  Chief 
of  Engineers,  dated  December  sixth,  eighteen  hundred  and 
ninety-seven,  one  huudred  and  ten  thousand  six  hundred 
and  sixty  two  dollars  and  ninety  cents. 

^iiniington  Improving  harbor  at  Wilmington  and  ObriBtiana  Biver, 
BlVtr,D^  Delaware:  Continuing  improvement,  forty-five  thousand 
dollars,  of  which  .imount  twenty  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary,  shall  be  used  for  main> 

ontaMii*  tenanoo,  and  the  Secretary  of  War  may  enter  into  a  eon- 
tract  or  contracts  for  anch  materials  and  work  as  may  be 
necessary  to  complete  the  projoot  of  iniprovement.  in  accord- 
ance with  the  project  submitted  by  the  Board  of  En^jineers, 
iu  its  report  of  October  thirdy  eighteen  huudred  and  ninety- 
8iX|  and  inclnding  the  removal  of  rock  from  the  ehannel  as 
recommended  in  the  Annual  Keport  of  the  Chief  of  Engi- 
neers for  eighteen  hundred  and  ninety  seven,  to  be  paid  for 
as  appropriations  may  from  time  to  time  be  made  by  law, 
not  to  exceed  in  the  aggregate  two  huudrol  and  five  thou- 
sand  seven  bnndred  and  eighty  dollars,  ezelnsive  of  tbe 
amonnt  herein  and  heretofore  ai)propriated,  that  being  the 
•  amoTiTit  reported  by  the  Chief  of  Engineers  as  necessairy 
to  c()7ii}>lete  said  project. 

c»p«  charie*  lmj)roviug  harbor  at  Cape  Charles  City,  Virginia:  Con- 
tinning  improvement^  twenty  thousand  dollars. 

miMHftfvn,  Improving  harbor  at  Milford  Haven,  Virginia:  €k>mplet- 
ing  improvement  in  accordance  with  the  project  printed  in 
Honse  Document  Number  Two  hundred  and  ninety-nine, 
Fifty-third  Congress,  third  session,  twelve  thousand  iive 
bondred  dollars. 

^cap«ioo*«^    Harbor  of  refuge,  Cape  Lookout,  North  Oaiolina:  The 
Hoard  to  aur- Secret nry  of  War  ia  hereby  authorized  to  np])oint  a  board 
▼ey.oto.         of  three  army  engineers  to  make  examination,  sm  vcy,  ]>hin, 
and  estimate  for  a  harbor  of  rei'uge  at  or  near  Cape  Look- 
tmt,  Iforth  Garolina;  and  five  thousand  dollars  is  hereby 
appropriated  to  pay  the  cost  of  the  same. 
Clwrl0aloii.8.c.    Tniproving  Charleston  Harbor,  South  Carolina,  in  accord 
an<  e  with  the  project  of  November  eighteenth,  eighteen 
hundred  and  ninety-eight,  as  modified  and  approved  by  the 
GontrMtt.     division  engineer:  The  Secretary  of  War  may  enter  into  a 
contract  or  contracts  for  materials  and  work  necessary  to 
oany  on  the  said  prefect,  to  be  paid  £or  as  appropnatioiis 
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may  from  time  to  time  be  made  by  law,  not  exceeding  in  the 

aggregate  one  hundred  and  aeveuty  five  tboasaiKl  dollara, 
exclusive  of  the  amount  heretofore  appropriated  and  now 
on  baud,  and  a  suitable  dredge  may  be  purchased  or  con- 
structed for  the  j)ro8e€Ution  of  said  work,  to  cost  uot  more 
than  one  hnndred  and  fifty  thousand  dollars,  to  be  paid  tor 
from  amounts  now  on  hand  or  herein  authorized  to  be  ex- 
peiuled. 

Improving  the  oater  bar,  Brunswick,  Godriri  i:  C.  P. 
Goodyear,  the  contractor  with  the  Govermueut  of  the 
United  Stat<»  to  deepen  the  outer  bar  of  Brunswick, 
Georgia,  under  the  river  and  harbor  Acts  of  eighteen  hun- 
dred and  ninety-four  and  eiglitecti  hundred  and  ninety  six, 
shall  be  entitled  to  receive  ilie  sums  appropriated  by  said 
Acts  tor  obtaining  a  eliannel  twenty-four  feet  deep  and  two 
hnndred  feet  wide,  and  a  channel  twenty  Ave  feet  deep  and 
one  hundred  feet  wide,  provided  the  same  are  obtained  on 
or  before  June  third,  iiiiit  tpen  hundred,  and  said  Acts  are 
hereby  amended  accordingly.  After  the  exi)iration  of  the 
time  herein  stated  within  which  said  work  of  improvement 
must  be  obtained^  the  Secretary  of  War  shall  cause  a  sur- 
vey of  the  same  to  be  made,  and  report  a  plan,  with  esti- 
mate  of  the  cost  thereof,  with  a  view  to  ot)taining  a  depth 
of  i  wenty-six  feet  at  mean  high  tide,  with  a  widtii  of  two 
hundred  feet;  and  the  sum  ot  live  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary,  is  hereby  appropriated 
to  defray  the  cost  of  making  said  survey,  and  estimate 
based  thereon. 

Improving  inner  harbor  at  Brunswick,  Georgia:  For 
muiutenance,  ten  thousand  dollars. 

Improving  harbor  at  Savaonah,  Georgia:  For  mainte- 
nance,  fifty  thousand  dollars.  And  the  Act  making  appro- 
printions  for  the  constrnetion.  repair,  nnd  preservation  of 
public  works  on  rivers  and  harbors,  and  tor  other  pnri)oses, 
passed  June  third,  eighteen  hundred  and  uiuety  tiix,  is 
hereby  amended  to  permit  the  Secretary  of  War  to  eon 
struct  the  steamboat  <rhanne)  between  Beaufort,  South  Oaro- 
lina,  and  Savanirah,  Georgia,  by  way  of  route  nninliered 
one,  instead  of  by  way  of  route  numbered  two,  as  requued 
by  the  said  Act. 

Improving  harbor  at  Daden,  Georgia:  Continuing  im- 
provement, ten  thousand  dollars. 

Tfiiproving  Doljoy  Bar,  Georgia,  in  accordance  with  plan 
luesented  in  House  Document,  Number  Thirteen,  Fifty- 
hlth  Congress,  first  session,  seventy  thousand  dollars. 

Improving  harbor  at  Apalachicola  Bay,  Florida,  in 
accordance  with  the  proj^t  printed  in  the  Annual  Report 
of  theCliirf  of  Kti'jrineers  for  ei;4hteen  hundred  and  ninety- 
seven,  i)ag(\s  .Sixteen  hundred  and  lifty  five  and  those  that 
follow,  and  for  maintenance,  twenty  thousand  dollars. 

Improving  harbor  at  Pensaoola,  Florida:  Continning 
improvement  and  for  maintenance,  seventy  thousand  dol- 
lars; the  same  to  be  used  toward  sefurinir  a  channel  depth 
of  thirty  feet  at  mean  low  water,  from  tlu>  (iiilt  of  Mexico 
to  the  dock  line  at  the  east  end  of  the  city  of  i'ensacola. 
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Bv.    Biscayne  Bay,  Florida:  The  Secretary  of  War  shall  ap. 
Btund  on  vra*  point  a  board  of  three  engineei  k  to  examine  and  report 


U]mn  tlie  respective  routes  from  IMiiuni  to  the  sea  by  Norris 
Out,  Bear  Out,  aud  Cape  Florida  Entrance,  respectively, 
with  reference  to  the  most  feasible  route  aud  the  ootit  of 
providing  a  channel  eighteen  feet  in  depth  and  snitable 
width,  with  a  view  to  ascertaioitig  the  desirability  of  im- 
proving the  snme;  aiul  to  pay  the  expense  of  said  board 
the  sum  ot  ti\  e  thousand  d'tlhirn,  or  so  much  thereof  as  may 
be  necessary,  is  hereby  appropriated. 
Kqrw«rt,nA.   Improving  entrance  to  harbor  at  Key  West,  Florida: 
Continuing  improvement,  twenty-five  thousand  dollars. 
bS'llud'peM*    Improving  Charlotte  Harbor  and  Pease  rr<  (  k,  Florida: 
Creek.  FU.       Completing  improvement,  twenty-five  thousand  dollars. 
CftrrabeiieBar.    Improving  Ourrubelle  Bar  and  Harbor,  Florida :  Oontinn- 
ing  improvement,  ten  thoasand  dollars, 
jq^*"'*         Improving  Tampa  Bay,  Florida:  For  improvement  of 
Tampa  Bay,  Florida,  from  its  r  ritrance  into  the  Gulf  of 
gg^'^^     Mexico  to  Port  Tjnn pa,  seventy  five  thousand  dollars:  Fro- 
tidedy  That  a  contractor  contracts  may  be  entered  into  by 
the  Secretary  of  War  for  such  materius  and  work  as  may 
be  necessary  toward  securing  a  channel  depth  of  twenty- 
seven  feet  from  said  Gulf  of  Mexico  to  Port  Tampa,  nrui  of 
a  witlth  live  hundred  feet  across  the  l»ar  and  three  hundred 
feet  iu  the  bay,  as  i)roposed  in  the  report  of  November 
fonrteenth,  eighteen  hundred  and  ninety -eight,  published 
in  House  Document  Nnmber  Fifty-two,  ]^fty-fiilb  Oon< 
gress,  third  session,  to  l>'^  ]>nifT  for  as  appropriations  may 
from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
aggregate  six  hundred  aud  seventy-five  thousand  doilars, 
exdusive  of  the  amount  herein  appropriated. 
mOAmB^j,    Improving  Ilillsboro  Bay,  Florida,  in  accordance  with 
project  printed  iu  House  Document  Number  Five  hundred 
and  tbrty- five,  Fifty- fifth  Tofmrcss,  second  sessioUi one  bou- 
dred  and  twenty-five  thousand  dollars. 
Mobil^A)•.      Improving  h^bor  at  Mobile,  Alabama:  Ckmt!niiing  im* 
QnttMto.     provement,  one  hundred  thousand  dollars:  Promded^  That 
a  contract  or  contra cts  may  be  entered  into  by  the  Secre- 
tary of  War  lor  such  materials  and  work  as  may  be  necessary, 
with  the  view  ol  ultimately  securing  a  channel  twenty-three 
feet  deep  and  one  hundred  feet  wide  at  thebottom,  with  appro- 
priate  slope,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  matle  l>y  law,  not  to  exceed  in  the  nj::trrcp:atp  five 
hundred  thousand  dollars,  exclusive  of  the  amount  herein 
and  lieretolbre  approi>riated. 
p^' Mili'***    Ship  Island  Pass^  Mississippi:  To  complete  dredging  a 
channel  through  Ship  Island  Pass^  with  a  depth  of  twenty* 
six  feet,  in  accord;iTu  e  with  the  report  and  estimate  priiifcd 
in  House  Document  Xuiuber  One  Imndred  and  twenty, 
Fifty  tilth  Congress,  third  sessuni,  forty  thousand  dollars. 
;  Gulfport,  Mi88issip])i,  to  Shi^  Island  Harbor:  The  Seo- 

«  <»  1  a  n  <i  rotary  of  War  is  hereby  authonzed  to  enter  into  a  contract 
»uchiiraj;eU««in.     p^j^^j,,^^^^      drcdj^c  a  channel  three  hniidred  feet  wide 

and  nineteen  leet  deej)  at  mean  low  water  from  the  auchor- 
a;^('  at  iSliip  island  Harbor,  on  the  Gulf  of  Mexico,  to  Golf- 
pui  I,  in  narrisou  County,  in  the  State  of  Mississippi,  and 
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to  ooBStrnct  at  the  end  of  said  chftDiiel  next  the  shore  on 

anchora^io  basin  of  siinilai  dt  ptb  not  less  than  two  tliou- 
saud  six  luiiidrHd  and  loi  ty  fj'ot  hy  one  thousand  three 
hundred  and  twenty  feet  in  area,  at  a  cost  not  to  exceed 
one  hundred  and  fifty  thousand  dollars;  and  the  Secretary 
of  War  is  further  authorized  to  contraet  for  the  mainte- 
iiaiiee  of  said  ( haiinel  and  anchoraj^e  basin  for  tlie  term  of 
tive  years  attor  its  eomplrtion,  for  the  sum  of  ti'n  thousand 
dollars  auuuaJly:  Provided^  That  the  necessary  expenses  -"^f^*- 
for  such  examinations,  surveys,  and  inspections  of  the 
work  as  may  be  reqaired  fiponi  time  to  lime  to  determine  v«Las,».i«, 
whether  the  channel  and  aTudioragc  basin  are  dredged  and 
maiiitninod  as  required  by  this  Act.  shall  be  paid  from  the 
perumnent  indeliuite  appro] iriatiou  made  by  section  four 
of  the  river  and  harbor  Act  approved  July  flfth^-  eighteen 
hundred  and  eighty-four:  Anaprotided  /urtMr,  That  the  nvpcbi. 
depths  provided  for  shall  be  at  mean  low  water  as  deter- 
mined by  tlie  cnirineer  ofticer  in  local  charge  of  work. 

Improving  mouth  and  passes  of  Calcasieu  liiver,  Louisi- ^^Jjf^o 
ana:  Continuing  improTement, thirty-five  thousand  dollars.  ' 

Improving  outlet  of  the  Mississipin  River  by  construct-  lef^^Mi^ii^rrf 
iug  a  sill  across  Pass  a  I.ontre  niid  I )y  constructing  and  River^  p«m  • 
operating  two  dredf^cs,  two  liundretl  thousand  dollars:^"*"* 
Pro  aided  f  That  a  contract  or  contracts  may  be  entered  into  Q^SSim. 
by  the  Secretary  of  War  for  such  materials  and  work  as 
may  be  neoessary  to  carry  on  such  improvements,  to  be 
]iaid  for  as  appropriations  may  from  time  to  time  be  made 
by  law,  not  to  exciMMl  in  tlie  a,<:t,n<'Lrate  three  hundred 
thousand  dollars,  exclusive  of  the  amount  herein  axmro 
priated.  A  board  of  four  engineers  shall  be  appointed  ^J^^^^^'^ 
the  President*  of  whom  at  legist  two  shall  be  from  civil  life, 
who  shall  prepare  and  report,  as  soon  as  conveniently  may 
be  done,  a         t  tor  securing  a  navigable  channel  of  suit- 
able width  and  ol  thirty-live  feet  depth  at  mean  low  water 
of  the  Gulf  of  Mexico  throughout  the  Southwest  Pass  of 
the  Mississippi  Kiver;  said  board  of  engineers  shall  sub- 
mit detailetl  estimates  of  the  cost  of  eaeh  and  every  feature 
of  the  project,  and  tliey  shall  report  especially  whether  it 
is  necessary  to  construct  inner  jetties;  and  if.  iu  their 
judgment,  inner  jetties  should  be  eonstruoted,  th^  shall 
provide  for  the  location  of  the  same,  so  as  to  inyolve  the 
least  eost  consistent  with  tlu  s  ifrt^- and  efficiency  of  the 
work  hereby  contemplated.    Tiie  sum  of  twenty  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
appropriated  to  defray  the  cost  of  said  board  and  of  the 
preparation  of  said  project 

Improvin'_r  entrance  to  Oalveston  Harbor,  Texas:  For j^*'****"* 
maintenance,  rtlty  thousand  d<dlars. 

Improving  Galveston  JShip  Channel  and  Buffalo  Bayon^  mS^JLljl^^^S 
Texas:  For  improvement  of  the  Galveston  Ship  OhanneiBn&to  B»m 
and  Buffalo  Bayou,  by  dredging  or  otherwise,  from  the''^^*'** 
jetties  at  Galveston,  Texas,  np  tbrnnL''1i  tlu*  present  ship 
channel  and  Bntlalo  Hayou  to  the  proposed  harbor  site  at 
Houston,  Texas,  to  be  provided  by  the  citizens  of  Houston, 
three  hundred  thousand  dollars :  Provided^  That  out  of  said  £2!^' 
sum  a  suitable  diedge  may  be  eoostmcted  for  said  work. 
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fr^i''GaivMto^  Commencing  tlie  improvement  of  the  water  ronte 

i«»oiiii«^^«^ from  the  month  of  the  jetties  at  (lalveston,  throngli  the 
existiug  »hip  channel  and  up  liuilalu  Bayou  to  lloustoii, 
Texaa,  including-  harbor  at  Houston,  in  aceordanoe  with 
project  BQbin  it  ted  by  the  Board  of  Engineers  in  report  of 
survey  dated  2^ovember  third,  eifrhteen  handreid  and 
S^SiSHL.  ninety  seven,  two  hundred  and  titty  thousand  dollars:  Pro- 
videdj  lhat  contracts  may  be  euteied  into  by  the  Secietai'y 
of  War  for  the  whole  or  any  part  of  snob  materiate  and 
work  as  may  be  req  uired  for  proseoattng  said  improvement, 
or  the  said  materials  may  be  purchased  and  the  work  done 
otlicrwi.se  t  han  by  contract,  to  be  paid  for  as  appro|»riation8 
may  from  time  to  time  be  ma<le  by  law,  not  to  exceeii  in  the 
aggregate  two  million  dollars:  JPtoffided  further,  That  oat 
of  said  sum  two  dredges  may  be  constructed  for  said  work, 
Blrw,  Moiitli  of  Brazos  Kiver,  Texas:  For  drcdg:ii!'jr,  tnid  such 
other  work  as  may  be  deemed  most  effective  in  the  judg- 
ment of  the  Secretary  of  War  in  improving  and  developing 
the  harbor,  eighty-five  thousand  dollars:  Pirovtd0d,Thatiio 
ri5>u,"ete"byP*rt  of  Said  sum  Shall  be  expended  until  the  Brazos  itiver 
Brazo*  Channel  and  Dock  Company  shall  file  with  the  Secretary 

©ii°(5ipij;of  War  a^trausfer  to  the  t'nited  States  of  the  jetties,  and 
auxiliary  works;  also  a  release  of  all  rights  and  privileges 
T«L  m,  9. 414.  oonferred  npon  said  company  by  its  charter  or  by  the  Act 
of  Congress  approved  August  ninth,  eighteen  handred  and 
ei  irhty  ci filit.  to  charge  or  collect  tolls  for  the  use  and  naviga- 
Exftiuinfttitiu  tion  of  said  river;  and  the  Secretary  of  War  is  directed  to 
tfiiw        have  an  examination  made  of  the  mouth  of  the  Brazos 
and  the  jetties,  and  report  to  Congress  the  estimated  cost 
of  extending  the  jetties  one  half  mile,  and  the  estimated 
deptl)  and  width  of  the  channel  to  be  obtained  by  such 
extension,  and  the  estimal^d  cost  of  obtaining  twenty  feet 
of  water  and  a  channel  one  hundred  and  fifty  feet  wide. 
D  e  e  p  c  n  i  r  R    Deepening  the  channel  from  Galveston  Harbor  to  Texas 
G^TeVion  nur^^^ity,  Texas:  The  Secretary  of  War  is  hereby  authorized 
Ui.r  t  o  1  oxaa  to  enter  into  a  <'ontraet  or  contracts  for  deepening  the  jn  es- 
(imtracu.     cut  channel  north  of  Pelican  island  from  Galveston  Har- 
bor to  Texas  City,  Texas,  to  a  depth  of  twenty-five  feet 
and  one  hnndred  feet  wide  at  the  bottom,  at  a  cost  not  to 
exceed  two  hnndred  and  fifty  thousand  dollars,  of  which 
amount  one  hundred  thousand  dollars  shall  be  paid  when- 
ever it  shall  satisfactorily  appear  to  the  Secretary  of  War, 
through  army  engineers,  that  said  channel  has  been  deep- 
ened to  a  dept  h  of  twenty-one  feet,  and  the  remainder  of 
the  pri(!e  shall  be  paid  when  the  whcde  work  has  been  com- 
pleted in  n  marnier  snti'-^factory  to  tlic  Secretary  of  War. 
Aranaaa  Pan*.    Improving  Arausas  l*as8,  Texas :  For  dred<;iug  and  other 
improvement  of  Aransas  Pass  Harbor,  sixty  thousand  dol- 
pj-oriw*.      lars:  Vrovidedj  That  the  Secretary  of  War  ia  hereby 
Govi^I'nnH  i.'tjeuiiuthorized  to  contract  for  tlie  removal  of  that  portion  of 
itt  harbor,     the  old  Government  jetty  in  said  harbor  from  the  end  near- 
est the  curved  jetty  constructed  by  the  Aransas  Pass  Har- 
bor Company  to  the  wreck  Mary,  in  such  manner  as  to  in 
no  wise  interfere  with  the  curved  jetty  now  located  in  said 

rj^iru""^nin'^*'''  ^**"  ■  ^^'^^  P^ov*^^^  fxirther^  That  said  contract  shall  not 
unVi'asH^BjJbSr  be  let  by  the  Secretary  of  War,  nor  said  woi  k  done,  until 
toinpany.  ^^kiii  Arausas  Pass  Harbor  Company  shall  have  prop- 
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erly  released  and  8uireudered  all  righU  and  privileges 
lieretofore  granted  to  it  in  said  barter  by  OongMs,  mbo 
the  jet<7  oonatmoted  in  said  barbor. 

Snbinf^  Pass,  Texas  and  Louisiana:  For  straighteiiit^pr,  T.^^^Ls^idLoi 
wi(l(  Tiiii»if,  and  otlierwise  iniprovinir  tlu'  main  ship  cliaiuu'l,  aiAoiu 
babiiie  i'ass,  Texas  uud  Louisiana,  by  tiie  removal  oi  Liie 
oyster  reeft,  mnd  flats,  and  otber  material  between  a  point 
one  thousand  feet  north  of  the  United  States  life  saving 
station  and  a  point  opposite  tlie  Ciiited  States  liglit-bonse^ 
one  hundml  and  fifty  thnnsjind  doll  irs, 

Corpus  Ohristi  and  Padre  Island  Harbor,  Texas :  tiection  „5fe2«  wJSa 
two  of  **An  Aot  to  promote  tbe  eonstmction  of  a  safe  deep-  Harbor,  Tex. 
water  li arbor  on  the  coast  of  Texas," approved  Febmary  voLSlp^Ui.* 
ninth,  ei<j:hteen  liuudred  and  ninety  one,  and  as  amended  ximeextonded 
January  twenty-third,  eij^hteen  hniidred  and  ninety-three,  SmSmSS?^ 
is  hereby  amended  so  as  to  extend  the  time  to  locate  and 
commence  the  constraction  of  the  said  Oorpos  Ohristi  and 
Padre  Island  Harbor,  ofif  Padre  Lsland,  on  the  coast  of 
Texas,  two  years  from  February  ninth,  eighteen  hundred 
and  ninety-nine. 

Improving  harbor  at  Ashtabula,  Ohio:  Continuing  im- oh};,* ******** 
provement,  tifiy  thousand  dollars:  Provided^  That  a  con- 
tract  or  contracts  may  be  entered  Into  by  tbe  iSeeretary  of  ^^'"^ 

War  for  such  materials  and  work  as  may  be  necessary  to 
complete  the  pK  smt  project,  to  be  i)aid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law,  not  to  exceed 
in  the  aggregate  four  hundred  and  thuly  thousand  dollars, 
ezdnsiye  of  the  amonnt  herein  and  heretofore  appropri- 
ated. 

Improving  harbor  at  Black  River  (Lorain),  Ohio:  Con- (l.^Iio,  ow**' 
tinuing  inprovement,  fifty  thousand  dollars:  Provided,  OBntMuia. 
That  a  contract  or  contracts  may  be  eniered  into  by  the 
Secretary  of  War  for  such  materials  and  work  as  may  be 
necessary  to  complete  the  project  designated  as  Plan  B,in 
the  report  dated  November  first,  eighteen  hundred  and 
ninety  seven,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  to  exceed  in  tbe  aggregate 
six  hundred  thousand  dollars,  exclnsiye  of  the  amount 
herein  and  heretofore  appropriated. 

Improvin<>  harbor  at  Cleveland,  Oliio,  according  to  theQ^*'*****» 
report  of  January  tentli,  ei^jlitecn  linTidred  and  ninety  nine, 
Beveuty-five  thousand  dollars,  ui  which  amount  such  sum 
as  may  be  necessary  may  be  used  In  dredging  between  the 
Government  piers. 

Improving  harbor  at  Conneaut,  Ohio:  Oontinning  im-  Ow»«««**iOhio. 
provement,  one  hnndred  thousand  rloHiirs. 

Improving  harbor  at  Fauport,  Ohio:  Con  tinuing  Improve-  '^p**^  ^^"^ 
meut,  one  hundred  thousand  dollars. 

Improving  harbor  at  Huron,  Ohio:  Continuing  improve-  B«m»ouo 
ment,  twenty- five  thousand  dollars. 

Improving  harbor  at  Sandusky,  Oino:  (.ontinuing  im- Qg»ndu»ky, 
provement  in  accordance  with  plans  submitted  February 
twenty-eighth,  eighteen  hundred  and  ninety -eight,  eighty 
thousand  dollars. 

Improving  harbor  at  Port  Clinton,  Ohio:  Oontinoing  ^^J^ 
improvement)  six  thousand  dollars. 
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Improving  harbor  atToledo,  OUoyby  providing  a  straight 

channel  through  Miinmee  River  and  Bay  four  hnndred 
feet  iu  width  and  Lwenty-oue  feet  deep,  in  accordance  with 
the  project  dated  December  sixteenth,  eighteen  hundred 
and  ninetjr-aeven,  one  hundred  and  fifty  thousand  dollan: 
Ftomded^  That  a  contract  or  contracts  may  be  entered  into 
by  the  Secretary  of  W;ir  for  such  materials  and  work  as 
may  be  uecessarj'-  to  couij)lete  the  said  project,  to  be  paid 
for  as  appropriations  way  from  time  to  time  be  made  by 
law,  not  to  exeeed  eight  hnndred  thousand  dollars,  exda- 
sive  of  the  amount  herein  and  heretofore  appropriated. 
M!ohic*n City.  Improving  outcr  harbor  Jit  Mic!ii(  a ii  City,  Indiana:  The 
OaMrbMbw.  Secretary  of  War  may,  iu  his  discielion,  modify  the  exist- 
ing project  in  accordance  with  the  recommeudations  con- 
tained in  the  report  of  the  Board  of  Engineers  onder  date 
of  March  sixth,  eighteen  hundred  and  nlaety-seTen,  and 
expend  the  balance  on  hand  from  previous  appropriations 
to  the  improvement  of  said  harbor  according  to  the  project 
so  luoditied:  Vrovided^  ihat  a  contract  or  coiitiacts  may  be 
entered  into  by  the  fieoretary  of  War  Ibr  sneh  materiids 
and  work  as  may  be  neeessary  toeomplete  the  said  projecti 
to  he  paid  for  as  appropriations  may  from  titne  to  time  be 
made  by  law,  not  to  exceed  m  the  ag^re^ate  ime  luiiulred 
and  uiuety-iive  thousand  dollars,  exclusive  ot  the  amount 
herein  and  heretofore  appropriated. 

Improving  inner  harbor  at  Michigan  City,  Indiana:  Con- 
tinuing improveme?«t,  peven  thousand  five  hnndred  dollars. 
Waukogan.iii.    Improving  harijor  at  Wauke<j:an,  Illinois:  For  mala- 

tenauce,  five  thousand  live  hundred  dollars. 
GUMgo^nL  ImproYing  Ohteaso  Harbor,  Illinois:  Oontioning  im- 
provement, one  hnndred  thousand  dollars,  to  be  expended 
in  accordanee  with  the  project  submitted  by  the  Secretary 
of  War  as  set  lorth  in  the  rei)ort  of  Major  VV.  L,  Marshall 
of  July  sixteenth,  eighteen  hundreil  and  ninety-seven. 
GriDiiMt,iiL  Improving  Oalnmet  Harbor,  Illinois,  according  to  the 
project  of  February  twenty-first,  eighteen  hnndred  and 
ninety-six:  Continuing  improvement,  one  hundred  and 
fifty  thonsand  dollars:  Provi'hd,  That  a  contract  or  con- 
tracts  may  be  entered  into  by  llie  ^Secretary  of  War  for 
snch  materials  and  work  as  may  be  necessary  to  complete 
said  prpject,  to  be  paid  for  as  appropriations  may  from 
time  to  ti?ne  be  made  by  law,  not  to  exeeed  in  the  atirprrejiate 
eijjht  hundred  and  tifty-niue  thousaml  eight  hundred  and 
thirty  doUais,  exclusive  of  the  amount  herein  and  hereto- 
fore appropriated. 
pggjJJ^jSf  Improving  harbor  at  Charlevoix  and  entrance  to  Pine 
'  Lake,  Michigan :  €k>ntinning  improvement^  fifteen  thousand 
dollars. 

wf  h*"*'*'*'    Inipj'oving  harbor  at  Frankfort,  Michigan:  Gontinuiug 

improvement,  thirty-five  thousand  dollars. 
mSS^  Improving  harbor  at  Grand  Haven,  Michigan:  Oontinn- 

injr  improvement,  ten  thousand  dollars. 
^Gnind  Marau,    Improving  harbor  of  refuge  at  Grand  Marais,  Michigwi: 

Continuing  improvement,  twenty-five  thousand  dollars. 
Mani»t««,    Improving  harbor  at  Manistee,  Michigan:  Oontdniiing 

improvement,  twenty  thonsand  dollars. 
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linproving  barbor  at  Holland  (Black  Lake),  Micbi|?an,  ^«>i<^n!i  (^>»ck 
in  accordance  with  the  report  and  plans  submitted  Jq 
House  DocameDt  Number  Two  hundred  iiiid  seventy-two, 
Fifty  fourth  Oon^ress,  second  session,  thirty-seven  thoa> 
sand  live  iiuudred  dollars.  ^ 

Improving  harbor  at  Monroe,  Michigan:  Gontinning^  im-  i(«m«e>  voth. 
provenient  by  dredging  channcJ,  five  tliousand  dollars. 

Trnproving  harbor  at  Mnskepfon,  Micliif^nn :  (^onfinuing  Mmkegon, 
imi)roveinent,  sixty  thousand  dollars:  rroridcd.  That  any  ^/y^'cfiro. 
portion  of  the  above  sum  luay  be  used  at  the  discretion  of  Preventinf 
the  Secretary  of  War,  in  sheet  piling  or  otberwiae,  to  pre-*^ 
vent  eroaioQ  and  preserve  the  channel  at  any  point  where 
it  may  be  neoessary  between  Lake  Michigan  and  Muskegon 
"Lake. 

Improving  harbor  at  Peutwater,  Michigan:  Continuing  Pentvator, 
improvement,  twenty  Ave  thoosana  dollars.  ***** 

Improving  harbor  of  refuge,  Portage  Lake,  Michigan :  ^f^jf*^ 
Continuing  improvement,  seventy-five  thousand  dollars:  " 
Provided,  That  the  Secretary  of  War  may  enter  into  a  con  /•ro»iic. 
tract  or  contracts  for  such  materials  and  work  as  may  ho 
necessary  to  complete  the  present  project  for  said  harbor 
of  refoge,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  aggregate 
eighty  five  thousand  dollars,  exclusive  of  the  amount  herein 
and  lieietdrore  ai)propriated. 

Improviujj;  harbor  of  refuge  at  Sand  Beach,  Michigan,  B«Mh, 
fifty  thousand  dollars:  FromAeA^  That  the  Secretary  of 
War  may  enter  into  a  contract  or  contracts  for  such  mate-  ckmcnoto. 
rials  and  work  as  may  be  necessary  to  repair  such  harbor 
of  refuge  in  accordance  with  the  reconnnendation  of  the 
Chief  of  Engineers,  to  be  paid  for  as  appropriations  may 
ftom  time  to  time  be  made  by  hiw,  not  to  exceed  in  the  ag- 
gregate two  hundred  thousand  dollars,  exclnsive  of  the 
amounts  herein  and  heretofore  appropriated. 

Iniprovin}^  harbor  at  Saint  Joseph,  Michigan,  iu  ^iccord- j^J^-  Jo«eph, 
ance  with  the  modified  project  as  printed  iu  House  Docu- 
ment Number  Three  hundred  and  seven,  Fifty-fifth  Con- 
gross,  second  session,  fifty  thousand  dollars:  Prootdtf^,  That 
the  Secretary  of  \Var  may  enter  into  a  contract  or  contracts 
for  such  materials  and  work  as  may  be  necessary  to  com- 
plete such  harbor  iu  accordance  with  said  modi  tied  project, 
to  be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law,  not  to  exceed  in  the  aggregate  three  hundred 
and  thirty  thousand  dollars,  exclusive  of  the  amounts  herein 
and  heretofore  approiiriated. 

Improving  harbor  at  8outh  Haven,  Michigan:  Complet- Unven, 
iug  improvement,  forty  live  thousand  dollars. 

Improving  harbor  at  White  Lake,  Michigan:  For  main-  j^^^*^ 
tenance  and  continuing  improvement,  thirty-five  thousand 
dollars. 

Improving  harbor  at  Marquette,  Michigan;  Continuing  jjjj*'^'!"*'^''*' 
improvement,  twenty  tive  thousand  dollars. 

Improving  harbor  at  Lndington,  Miidiigan,  in  accordance 
with  the  report  and  plan  submitted  in  House  Document 
Number  Two  hundred  and  seventy  three,  Fifty  t  nt  tU  Con* 
gross,  second  session^  twenty-five  thousand  doiiara. 


Prori*  >. 
CwutracUi. 
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Pei«ikey.    Improving  harbor  at  Petoskey,  Michigan:  (JoutinaiDg 

improvemeut,  twenty  thousand  dollars. 
8ftiif*i««ii.    Impiovllig  harbor  at  Baagatuok,  Miehigan:  Oontinnini^ 

improvement,  seven  thousand  dollars. 
M«D«iBia»e,    Improving  liarbor  at  Menominee,  Michigan  and  Wiscon 
Mloh.Md  wia.  gjj^.  j^^j.  nminteuauce,  five  thousand  five  hundred  dollars. 
Ch«boygan,    Improving  harbor  at  Ghoboygan,  Michigan :  Continuing 

improvement,  eight  thonsand  dollars. 
Pre  (.one  lie    Improviug  harbor  at  Presque  He  Point,  Marquette  Bay, 
Point, Mich.     Michigan:  Gompleting  improvemeiit,  thirty  thouBand  dol- 
lars. 

AhMfaikWii.  Improving  harbor  at  Ahnapee,  Wisconsin:  Oontinning 
improvement  aooording  to  Plan  A,  submitted  under  date 
of  December  thirty  first,  eighteen  hundred  and  ninety-six, 

thirteen  tlioiisand  dollars. 
Green  Bay,  Wis.    Improving  harbor  at  Green  Bay,  Wisconsin:  Continuing 
improvement,  twenty-eight  thousand  six  hundred  dollars. 
Bnoata,  wia   Improving  harbor  at  Kenosha,  Wisconsin,  according  to 
the  project  datcMl  January  twelfth,  eighteen  hundred  and 
ninety  nine,  and  the  project  for  deepeniiifj  the  basin  and 
widening  and  deepening  said  harbor,  based  upon  the 
removal  of  the  present  north  pier,  dated  January  twenty- 
sixth,  eighteen  hundred  and  ninety-seven,  fifty  thousand 
dollars,  of  which  three  thousand  dollars  may  be  used  for 
iVeviM.        niaiiitoiiance:  Provided ^Tlmt  a  contract  or  contracts  may 
be  entered  into  by  the  Secretary  of  War  for  such  materials 
and  work  as  may  be  neoessary  to  complete  the  said  proj- 
ects, to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law,  not  to  exceed  in  the  aggregate  the 
sum  of  one  hundred  and  forty-one  thousand  dollars,  exclu- 
sive of  tlie  amount  herein  and  heretofore  appropriated. 
z«wsiiB»«,    Improving  harbor  at  Kewaunee,  Wlsoonsin:  F6r  main- 

tenaiioe,  eight  thousand  eight  hundred  dollars. 
Miiw»nkeo.  Improving  harbor  of  refujrc  at  MilwMukoe,  Wisconsin: 
fifugo.^*"^*^*^  '''^Continuing  im])rovemeut,  fifty  thousand  dollars:  Provided, 
That  a  contract  or  contracts  may  be  entered  into  by  the 
Secretary  of  War  for  sneh  materuils  and  work  as  may  be 
necessary  to  complete  the  present  project  for  said  harbor 
of  refuge,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  a<:ji;re,i!xate  the 
snm  of  one  hundred  and  live  thousaud  six  hundred  and 
fifty  dollars,  exclusive  of  the  amount  herein  and  heretofore 
appropriated. 

Improvinjr  harbor  at  Milwaukee,  Wisconsin:  For  main- 
tenance, fourteen  thousand  dollars;  for  deepening  the 
channel  at  the  entrance  in  accordance  with  the  project 
sabmitted  November  twenty-third,  eighteen  hundred  and 
ninety-six,  twelve  thousand  dollars. 
VmtwtMng-    Improving  harbor  at  Port  ^^'as]linn:ton.  Wisconsin:  For 
tMi,Wie.         maiuteuance,  four  thousand  tour  Imndicd  dollars. 
BadBSiWla.      Improving  harbor  at  liaciue,  Wisconsin,  according  to 
the  project  reported  January  twelfth,  eighteen  hnndred 
and  ninety-nine,  and  the  project  for  widening  and  deepen- 
ing said  harbor  and  correcting  the  funnel-shaped  entrance 
thereof,  rei)orted  January  twenty  seventh,  eighteen  hun- 
dred and  ninety-beveu,  fifty  thousaud  dollai-s:  Provided^ 
That  a  oontract  or  oontracts  may  he  entered  into  by  the 
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Secretary  of  War  for  Bncb  materials  and  work  as  may  be 
necessary  to  complete  said  projects,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  agjjregate  sixty-seven  thousand  six  hun- 
dred and  lii'ty  doHars,  exclusive  of  the  amount  herein  and 
hevetofbre  appropriated,  of  wUch  three  thousand  dollars 
may  be  used  for  maintenance. 

TmprovinjH^  harbor  at  Sheboygan,  Wisconsin:  For  main- ^Sheboygom, 
tenance,  tliree  thousand  lour  hundred  dollars;  for  improv- 
ing said  harbor  according  to  the  project  for  a  breakwater 
n  ported  July  twenty-sixth,  eighteen  hundred  and  niue^- 
eigbt,  twenty-five  thousand  dollars :  Provided,  That  a  con-  ^^^^^^ 
tract  or  contracts  may  be  entoicd  into  by  the  Secretary  of  ' 
War  for  such  materials  and  work  as  may  be  necessary  to 
complete  said  project,  to  be  paid  for  us  appropriaiions  may 
from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
aggregate  the  sum  of  fifty  two  thousand  dollars,  exolnsiTe 
of  the  amount  lierein  and  heretofore  appropriated. 

Improving  haihor  at  Ashland,  Wi8<;onsin:  Continuing  A«Uwid,Wl». 
improvement,  thirty-five  thousand  dollars,  of  which  so  much 
as  shall  be  necessary  may,  iu  the  discretion  of  the  Secre- 
tary of  War,  be  expended  in  oompleting  the  shore  end  of 
the  breakwater,  now  partly  oonstruoted,  and  oonnecting  it 

with  the  land. 

Improving  harbor  at  Two  Rivers,  Wisoonsiu:  For  main-  Bivtrt, 
tenauce,  eight  thousand  dollars. 

Improving  Sturgeon  Bay  Oanal,  harbor  of  refhge:  cuailTarbo^ 
maintenance  of  channel  and  piers,  Ave  thousand  five  hun-i£f^  "  ^ 

dred  dollars. 

Improving  harbor  at  Oconto,  Wisconsin :  Continuingim-  Coonto,wi». 
provement  and  maintenance,  fifteen  thousand  dollars. 

lini)roving  Sturgeon  Bay  and  Lake  Miehigan  Ship  Oanal :  an?  i  aiie  Micuf. 
Oontiiining  improvement,  thirty  thousand  dollars.  RMSbipCMua. 

Im])roving  harbor  at  Manitowoc,  Wisconsin :  For  main-  M««liowoo, 
tenance.  three  thousand  three  hundred  dollars. 


Completing  harbor  at  La  Crosse,  Wisconsin:  Continuing 
improvement  according  to  the  project  reported  January 
eleventh,  eighteen  hundred  and  ninety-seven,  twelve  thou- 
sand dollars,  exclusive  of  live  thousand  dollars  appropriated 
by  river  and  harbor  Act  of  June  third,  eiirhteen  hundre<l  ^'"••2».p-*** 
and  ninety-six:  Provided,  That  no  exjienditure  shall  be  cSSiSwi  of 
made  for  such  purpose  by  the  United  States  until  the  city  expenditan. 
of  La  Orosse  shall  have  taken  the  necessary  steps  to  carry 
the  sewers  across  the  area  to  be  filled  in,  so  as  to  discharge 
outside  of  the  bulkhead  proposed  in  said  project. 

Improvin  fj  harbor  at  (irand  Marais,  Minuesota:  Complet*  jiSjJ"* 
ing  improvement,  thirty  thousand  dollars. 

Improving  harbor  at  Agate  Bay,  Minnesota:  Oompleting  '  ^  >*3rt 
improvement,  seventy-one  thousand  seven  hundred  and 

eight  ilollars. 

lmi)rovingAlviso Harbor,  ISantaClaraConnty,Caliroriiia,  ai««o,ciU. 
in  accordauce  with  project  reported  December  eleventh, 
eighteen  hundred  and  ninety-six,  forty-eight  tiionsand  dol- 
lars. 

Improving  harbor  at  San  Diego,  California:  Continuing 
impiovementy  sixty-five  tiiousaud  dollars. 
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8ttL«b0hti-  impioviiii^  iiuibor  at  iSan  Luis  Obispo,  Oaliforum:  Cou 
^  tinaiiig  improvement)  flfty-five  thooBand  dollars. 

HnniMUttCU.  ImpfOTiiig  harbor  at  Humboldti  Califoruia:  Con  tinning 
iinp!  o\  oment,  by  dredging  in  the  inner  harbor,  fifty  thoa- 

sand  dollfirs. 

San  Fnuicisco,  Improving  San  Francisco  Harbor,  Califoruia:  By  remov- 
^  ing  Arch  Bock  and  Shag  Bocks  Numbered  One  and  Two, 

all  to  a  depth  of  thirty  feet  below  mean  low  water,  accord- 
ing: to  the  report  madeOctolnT  thirteenth,  ei^^liioeu  hundred 

rrovimK        and  ninety-seven,  one  hnndi  t  (1  tliousinid  dollars:  Provided^ 

OenUMli.  That  the  Secretary  of  War  may  enter  into  a  contract  or 
contracts  for  the  materials  and  work  necessary  for  the  com* 
pletioti  of  said  project,  to  be  paid  for  as  appropriations  may 
from  time  to  time  be  made  by  law,  nc^t  t"  exceed  in  the  ag- 
gregate five  linndred  thousand  dollars,  exclusive  of  the 
amount  iieiem  appropriated. 

Taqvta*  Bqr,  Yaqnina  Bay,  Oregon :  The  Secretary  of  War  is  hmbv 
^^jSh4  to  bi-  aothorized  to  appoint  a  board  of  three  engineers,  who  shall 
▼«tjp»to  pro  make  examination  thereof,  with  a  view  to  ascertaining  the 
JS5t  desirability  ol"  prosecuting  the  work  authorized  by  the  river 

Y«Ln»p.ti4.  iiuti  harbor  Act  of  eighteen  hundred  and  ninety-six,  lor 
snch  modification  thereof  as,  in  the  judgment  of  said  board 
may  be  desirable  for  the  commerce  of  said  bay,  together 
with  iiTi  estimate  of  the  cost  of  such  work,  and  until  sneh 
report  shall  have  been  made  and  acted  upon  by  Conijress, 
no  further  action  shall  be  taken  by  tlie  Secretary  of  War  in 
pnrsaance  of  existing  law,  and  five  thousand  dollars,  or  so 
mnch  thereof  as  may  be  necessary,  i.s  hereby  appropriated 
to  pay  the  expenses  of  sueh  examination. 

Tin«inookB«y  improving  Tillamook  Bay  and  liar,  Oi  egon:  Continuing 
•ndite.Ong.   improvement,  twenty -five  thousand  dollars. 

siniiKwBivw,  Month  of  Sinslaw  River,  Oregon:  CTontinuing  improve* 
ment,  thirty  thousand  dollars* 

OoMBirtOnv-  Improving  entrance  to  Coos  Bay  and  Harbor,  Oregon: 
Goutinuiug  improvement,  one  hundred  and  tilty  tbonaand 
dollars. 

o  1  y  B  p i  >«  Improving  Olympia  Harbor,  Washington:  Oontimiing 
WMb.  improvement,  filtecn  thousand  dollars. 

Kvorett,WMh.    Improving  Everett  Harbor,  Washingrton:  Continuing 
>|TOmo.        improvement,  fifty  thousand  dollars:  Provided^  That  the 
"  '     Secretary  of  War  may  enter  into  a  contract  or  contracts 
for  the  materials  and  work  necessary  for  the  completion  of 
said  project,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  bylaw,  not  to  exceed  in  the  aggregate 
three  hundred  and  forty-two  thousand  dollai  s,  exclusive  of 
the  amount  herein  and  hereto  tore  approx)riated. 
Pearl  Harbor,    Improving  Pearl  II  arbor,  Hawaii,  in  accordance  with  the 
Hawaii.         report  submitted  by  Ilear- Admiral  Walker,  July  eleveuth, 
eighteen  hundred  and  ninety-four,  and  contained  in  Sen- 
ate Executive  Document  Number  Forty-two,  Fifty  thinl 
Congress,  third  session:  Completing  improvement,  one 
hnndred  thousand  dollars. 
Rh  r*.  Tni[)roving  Bagaduce  River,  Maine:  Continningimprove- 

er^Nfo  "'"'^      ment,  three  thousand  dollars. 
VenobwotEiv     Improving  Penobscot  Itiver,  Maine,  in  accordance  with 
■  ***  the  project  submitted  May  third,  eighteen  hundred  and 
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ninety- seven:    OompletiDg  impiOTement,  twenty-eighf 

tbousaiul  dollars. 

Improving  2>(arragaaga8  iiiver,  Maine:  Completing  im- 
proyement,  nve  thoasand  dollars.  mm,M0. 
*  Improving  Lnbec  Ohannel,  Maine:  Oontinning  impiove'  Lmbeooiuuuui, 

ment,  twenty-five  thousand  dollars. 

Improving  Georges  Iiiver,  Maine:  Continuing  improve- 
ment,  ten  thousand  dollars. 

Improving  Unioii  Btver,  Maine:  Oontinaing  improve-  i^bIm 
ment,  fifteen  tboasand  dollars:  Provided^  That  the  Secre-  provi$o, 
tary  of  War  may  enter  into  contract  or  contracts  for  such 
material  and  work  as  may  be  necessary  to  (;omi)lete  the 
present  project^  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  exceeding  in  the  aggre- 
gate one  hundred  and  fifteen  thousand  dollars,  ezolnsive 
of  the  amount  herein  and  heretofore  appropriated. 

Improving  Saco  Iiiver, Maine, inoluding  breakwater,  five 
thousand  dollars. 

Improving  (Jooheoo  Biver,  TS^ew  Hampshire:  Oontinning  coobeMBim^ 
improvement,  twenty  thousand  dollars. 

Improving  Exeter  River,  New  Hampshire,  in  acordance  Bx»t«r  mm, 
with  project  submitted  May  third,  eighteen  hundred  and^*^ 
ninety-seven:  Completing  improvement,  twelve  thousand 
dollars. 

Improving  Otter  Creek,  Vermont:  Oontinaing  improve-^***' 

ment.  one  thousand  doll  sirs. 

Improving  the  Narrows  of  Lake  Charnjdain,  Yermout:  ^"^^  Chmm- 
Continuing  improvement,  live  thousand  dollars.     '  pi«i»Nw»w«. 

Improving  Powow  Biver,  Hassaohnsetts:  Continuing  Powmr  mfm, 
improvement,  twelve  thousand  dollars. 

Improving  Taunton  Kiver,  Massachnaetts:  Completing ^^wmtonBHw, 
improvement,  seven  thousand  dollars. 

Improving  Weymouth  Iiiver,  Massachusetts:  Continuing  JfiJ^*' 
improvement,  ten  thousand  dollars. 

Lnproving  Essex  Biver,  Massaehnsetts:  Completing  im-^^» W'w. 
provement,  ten  thousand  dollars. 

Improving  Mystic-  and  Maiden  rivers,  Massachusetts:  Mysti©  and 
Continuing  improvement,  live  thoQsand  dollars.  Main!" 

Improving  Myatie  Biver,  Masaadhnsetts, below  the  month  M^!!jbeu 
of  Island  End  River,  fifty  thousand  dollars,  according  toSSWltiw  ' 
the  project  printed  in  Uouae  Document  Number  One  hun- 
dred and  seventy-eight.  Fifty- fifth  Conjrress,  third  session. 

Improving  Town  itiver,  Massachusetts:  Continuing  im-  mI?^* 
provement,  eight  thoosand  dollars. 

Improving  Merrimao  Biver,  Massachusetts:  Continuing       y '  * 
improvement  in  accordance  with  the  project  submitted  **** 
May  fifth,  eighteen  hundred  and  ninety-seven,  forty  thou- 
sand dollars. 

Improving  Pawtaoket  Biver,  Bhode  Island:  Oontinning  p^^^tnok** 
improvement,  thirty  thousand  dollars:  FroMed^  That  so  J^Z'rUo. 

much  of  this  sum  as  may  be  deemed  necessnry  by  the  engi-  ^i^SSS,*''*"*"' 
neer  in  charge  may  be  used  in  straightening  the  channel 
between  the  mouth  of  Ten  Mile  Iiiver  and  Buc^lins  Island. 

ImTOOving  Conneeticat  Biver  below  Hartfbrd.  OonneotI-  coTineottovt 
eat:  tkmtimtlng  improvement^  twenty  thousand  dollars. 
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Hoo««ton!a  ^Improving  Housatonic  Biver,  Oonnecticut:  OontlnviDtf 

improvement,  fifteen  tnoasano  dollars, 
^^•tio  BiTer,    impruviiif^  Mystic  River,  Coiiiiecticut:  GompletiBg  im- 

proveiueut,  uiue  thousand  six  hundred  dollars. 
c^,^^^*    Improving  Thames  Biver,  Oonnectieot:  Continuing  im-  * 

/•,ow»M.       provement,  twenty  thousand  dollars:  Provided^  That  a 
iaeiMMMi P'^ut  of  this  appropriation  may,  in  tlie  discretion  of  the 
Secretary  of  War,  be  used  to  secure  depth  of  water  for 
anchorage  purposes  at  Jiforwich,  west  of  Norwich  docks: 
Provided  further,  That  out  of  this  appropriation  the  See- 
SaTcJuT  '^'Wtaiy  of  War  is  directed  to  cause  a  survey  and  estimate 
of  the  <'ost  of  improvement  to  be  made  with  a  view  to  im- 
proving tuo  harbor  at  l^ew  London,  Conueoticat)  to  meet 
the  demands  of  commerce  at  that  port. 
m  "  ''h.'l"'?    Improving  Pawcatnok  Biver,  Rhode  Island  and  Connect- 
*"  icnt:  Continuing  improvement,  fifteen  thousand  dollars. 
B«ln«s«t  BiT-    Sakonnet  River,  Rhode  Island:  Completing:  improve- 
merit,  twenty  thousand  dollars,  with  authority  to  use  the 
unexpended  balance. 
iiudMmBiTBr,    Improving  Hudson  Biver,  New  York:  Gontinning  im- 
provement,  one  hundred  thousand  dollars;  and  the  Secre- 
tary of  War  may  make  such  changes  in  the  projeet  lor 
location  and  width  of  channel  at  and  near  Troy  as  in  his 
opinion  the  interests  of  navifjation  may  require:  ProrWarf, 
omtcMta.     That  contracts  may  be  entered  into  by  the  Secretary  of 
War  for  such  materials  and  labor  as  may  be  required  for 
prosecuting  such  improvement  acconlinfr  to  approved  proj- 
ect, not  to  exceed  in  the  aggregate  tive  hundred  thousand 
dollars  exclusive  of  the  amount  herein  and  heretofore  appro- 
priated, to  be  paid  for  as  appropriations  may  from  time  to 
time  be  nmde  by  law. 
H»riMn  River,    Improving  Harirm  River,  Kew  York:  Conf iiniin^j  im- 
-41M  Of  naaMd  pi'ovement,  one  hundred  thousand  dollars.   And  the  6ec- 
»«oMi«ifc      retary  of  War  is  authorized  and  directed  to  take  such 
action  as  may  be  most  advantageous  to  the  United  States 
regarding  the  nnnsed  stone  originally  e\cavate<l  for  this 
im]>rov<'niont  and  now  stored  on  leased  ground  known  as 
.  Dyckmans  Meadows,  and  so  much  of  the  appropriation 
herein  made  as  may  be  necessary  may  be  nsed  for  sncli 
purpose. 

KaatRivflrand  Improvinp:  I^Mst  River  and  Hell  date,  New  York:  Con- 
BeUGate,  N  Y.  ^.j^^^jj,^  im])ro\  ♦  Tiient.  including  the  removal  of  Man  of 
War  liock,  two  hundred  and  fifty  thousaud  dollars. 

itrowy  c^e^,  Improving  Browns  Creek,  Sayville,  Long  Island,  New 
8ft^viii«.  L.  u  York :  Co  n  t  j  n  uing  improvement  and  for  maintenance,  three 

thousand  dollars. 

St.  Lawrence  improving  shoais  between  Sister  Islands  and  Cross  Over 
JJjJJ^^j^^'J*' light,  Saint  Lawrence  iiiver,  ifow  York:  Coutiuuing  im- 
provement, twenty  tbonsand  dollars,  to  be  expended  for 
improving  shoals  between  Sister  Islands  and  Cross-OvCT 
light  and  in  tlie  Saint  Lawrence  Hiver  between  Ogdcnsborg 
and  the  foot  of  Lake  Ontario. 

ViMgKn  KiTor.  Improving  Niagara  Iiiver  Irom  Tonawanda  to  Fort  Day: 
Oontinning  improvement,  flftoen  thooMnd  doUais, 

i^oBz  BiT«r,  Improving  Bronx  Hi  ver,  New  York:  Gontinning  improve* 
ment,  twen^  thousand  dollars. 
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Improving  Piissaio  Biver,  New  Jersey:  ContiDiuiig  j- 

provement,  fifteen  thonaand  dolliirs. 

Improving  Kari tan  River,  New  Jersey:  UoQtiQuiog  im-  bit«, 
provement,  twenty  thousand  dollars. 

Improving  Slirewsbary  Biver,  New  Jersey:  For  maiute-  Sbr«w«ii«r]r 
nance,  ten  ^onsand  dollars.  iiiw,if.j. 

Improving  South  Biver,  New  Jersey:  OontiiiQiiig  im-^a<ii 
provement,  five  thousand  dollars. 

Improving:  AUoway  Creek,  New  Jersey:  Oontiuuiog  im-  ^ow»jrCr«j©k' 
provement,  three  thousand  dollars.  ' 

Improving  Mattawan  Oreek,  New  Jenegr :  For  mainte-  ii  a  1 1  a  w  •« 
nance,  three  thousand  dollars. 

ImproTiTig^  Shoal  Harbor  and  Compton  Creek,  New  Jer-  shnai  HArbor 
sey:  Continuing  improvement,  eight  thousand  dollars; cSSd^Suif*** 
which  sam  shall  be  expended  for  extending  the  improved 
chann^  ISsurther  toward  the  flye-foot  contour  of  Baritan 
Bay. 

Improving  Gk)6hen  Creek,  New  Jersey:  Completing  im*.MMB 
provement,  eijjht  thousand  dollars.  '  * 

Improving  Manasquau  liiver.  New  Jersey:  Continuing  Manaaqnan 
improyemeDt,  five  thoosand  dolmrs. 

Improvlog  Rancocas  River,  New  Jersey:  Ck>ntinning  B**^ 
im]>rnvoment,  two  thousand  dollars,  to  be  e]q;»ended  in  the**'  ' 
Luinbertou  branch  thereof. 

Improving  Mantua  Creek,  New  Jersey,  in  accordance  MantttaCwok, 
with  the  project  presented  in  House  Document  Number  '  * 
Onebondredand  twenty-three,  Fifty-fifth  Congress,  second 
session,  twenty-five  thousand  dollars:  Provided,  That  no  P"*^- 

^     e  •   *    1  ^      ..1  •  •     i.   •  Amount  avail- 

])rtrt  of  any  money  api)ropnHt»'d  for  this  project  in  excess  abi«iiBtilflito«f 
of  eight  thousand  dollars  shall  be  exi>ended  for  right  of*^*^ 
way  privileges, easements^or  other  rights  above  the  phos- 
phate worl»  and  below  Panlsboro,  and  no  part  thereof 
shall  be  expended  for  any  such  purpose  unless  all  sach 
rtg:hts  are  secured  for  an  amount  not  in  excess  of  said  sum 
of  eig^ht  thousand  dollars. 

Improving  Allegheny  River,  Tenusylvauia:  Continuing  Ajif»j?beny 
improTement,  fifteen  thousand  dollars.  " 

Improving  Delaware  River  from  Trenton  to  its  month,  ^^J]^^^' 
"f*en!isy1vRT)ia  ;hm1  New  Jersey:  Continuing  improvement, etc. 
thvvi^  hundred  tlionsMiid  dollars^  of  which  the  Secretary  '^f piSJS^K'**' 
War  may  use  so  much  as  may,  lu  his  opinion,  be  required 
between  Trenton  and  Ohristian  street  in  Philadelphia,  and 
the  balance  shall  be  available  for  obtaining  a  chaiuiel  six 
hundred  feet  wide  and  thirty  feet  deep  fnnn  said  Christian 
street  to  deep  water  in  Delaware  Bay,  in  accordauce  with 
the  report  printed  in  House  Document  Number  Two  hun- 
dred and  nineteen,  Fif^-fifth  Congress,  seeond  session,  <Mr 
such  modified  project  as  shall  hereafter  be  recommended 
by  a  board  of  engineers  and  approved  ))y  tlie  Secretary  of 
War:  Provided^  That  the  total  cost  of  the  work  shall  not  ffj;^* 
be  increased  thereby:  And  provided  further,  That  the  Sec- 
retary of  War  may  enter  into  contract  or  contracts  for  such 
materials  and  work  as  may  be  required  for  prosecuting 
8n(;h  improvement,  not  to  exceed  in  the  aggregate  five 
hundred  thousand  dollars,  to  be  paid  for  as  appropriations 
may  from  time  to  time  bo  made  by  law.    The  Secretary  of.  Board  to  exam- 
War  is  hereby  authorized  to  appoiut  a  board  of  tiuee  en- 
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ginecrs  to  make  a  further  examination  of  the  project  and 
report  Biich  modilicutioD  of  the  same  as  may  be  deemed 
desirable,  with  an  estimate  of  tlw  (  ost,  the  expense  of  such 
«xaiiiiQ»tion  to  be  paid  from  Che  api^ropriation  herein  made. 
ImproTing  Monongahcla  Biver :  For  the  enlargement  and 
^hZwuix.      nnprovemeut  of  Lock  Six  on  the  Mrmongahela  River,  and 
Above  Lock  for  extousion  of  exisfiTinf  fender  and  mooring  crib  three 
hundred  linear  feet  above  Lock  Three,  and  building  a  de- 
fleoting  dike  one  UMraiand  eight  hoDdred  feet  above  said 
K-i>«»>r  ttMun-lock  on  said  river,  and  for  a  new  repair  steamer  with  Boag- 
w,  eir        .  gringr  appliances,  and  for  a  new  dredge  boat  and  two  damp 
jprwito.       8C0W8,  fi  t't  y  thousand  dollars :  Itoridcd,  That  the  Secretary 
OMtaMte.  ^,^y  enter  into  a  contract  or  couti-acts  for  the  t;oiu- 

pletion  of  said  work  and  the  purchase  or  constraotion  of 
said  boftta,  to  be  paid  for  as  appropristiona  may  fiom  time 
to  time  he  i-cide  by  law,  not  to  exceed  in  the  aggregate 
one  hiuidreii  and  tliirty-flve  thousand  five  hundred  aod 
fifty-six  doliais,  exclusive  of  the  amount  herein  appropri- 
ated. 

^ppp<^»i°>i°i'    Improving  AppoquinimlDk  River,  Delavaie:  Continniag 

.  improvement,  five  thousand  dollars. 

^^>ni«KiTer.    Improving  Smyrna  Kiver,  Delaware:  Continuing  im- 
provement, five  thousand  dollars. 
Rjfer'DeV*'*"   Improving  Mnrderkill  Biver,  Delaware:  Oontiniiing  im- 
provement, five  thousand  dollars. 
jjPyd^reck    Improving  Broad  Creek  Kiver,  Delaware:  Oompletiflg 
'     *      improvement,  live  thousand  dollars, 
Mi»|»iiiio«    Improving  Mispilliou  Kiver,  Delaware:  Completing  im- 
xivar.  IM.     provement  and  ibr  maintenance,  two  thonsand  five  hnndred 
dollars. 

ms»T^DA.°*ui\  ^JiTitiro!  e  Kiver,  Delaware  and  Marylaud: 

iiii."  '  Continuing  improvement,  three  thonsand  dollars. 

Hp  ^"iFd Improving  Choptank  River,  Maryland:  Continuing  im- 

jHTer.  Md.      provement,  eight  thousand  dollars. 

^CbwtorniTer.    Improving  Chester  Kiver,  Maryland:  Completing  hn- 

provenuMit,  three  thonsand  two  hundred  dollars. 
Biwr  Md    *  °    ^Jiipioving  Maiiokiu  Kiver,  Maryland :  Continuing  Im- 
*    '      provement,  one  thousand  live  hundred  dollars, 
w » r  w  i  0  k   Improving  Warwick  Biver,  Maryland:  Continuing  !»• 
Kiv*«r    (1.      provement,  two  thousand  dollars. 

1  ''-r'i'*iitr  Improving;  Patapsco  Kiver  and  channel  to  Baltinmro: 
rnvn.  Continuing  improvement,  two  hundred  thousand  doiliir^ 

for  the  pur]>o8e  of  obtaining  a  channel  thirty  feet  in  depth, 
in  accordance  with  the  project  submitted  December  tii^t^ 
eighteen  hundred  and  ninety- four,  as  amended  by  the  re- 
l)ort  ot  December  thinl,  eighteen  hundred  and  ninety  fit: 
Contnota.  and  the  Secretary  of  VV'ar  may  enter  into  contracts  lor  t*ueli 
material  and  labor  as  may  be  requiretl  for  prosecuting  eaeli 
improvement,  not  to  exceed  in  the  aggregate  one  million 
dollars,  to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law. 
bSw'mJ Improving  Pocomoke  Kiver,  Marylaud:  Continuing  ini- 

provement,  three  thousand  dollars, 
i-.t  .niacRiTer.    Improving  Potomac  River  at  and  below  the  city  of  Wash- 
ton."'  )       *  ington,  District  of  Columbia,  one  hundred  thousand  dol- 
PrvtiM^      lars:  Provided,  That  t]ie  Secretary  of  War  Tn!<y  enter  iuto 
*"  a  contract  or  contracts  lur  the  materials  and  work  necee- 
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sary  for  tbe  eompletioii  of  the  ImprovetDeiits  below  tiie  city 

of  Washington,  in  accordance  with  the  project  suhmittea 
November  sixth,  eighteen  hundred  and  ninety  otk\  to  be 
paid  for  as  appropriations  may  from  tiuit^  to  time  be  made 
by  law,  not  to  exceed  in  tlie  aggregate  oue  hundred  aud 
titty  thousand  doDars,  ezclusiTe  of  the  amoimt  herein  and 
heretofore  appropriated. 

ImproviDg  Api»omattox  Kiver,  Yirginia:  Qonttnaing  im>  App*«»»*«j: 
provemeiit,  five  Liiouaaud  dollars.  «iw.v«. 

Improving  i}rtniiemoud  Kiver,  Virgmia:  Coutinuing  im-^^»"»«»»"* 
pioyement,  five  thoasand  dollars.  ^ 

Impcoviug  James  Biver,  Virginia:  Continning  improTe-  Jiuue*  sivw, 
ment,  one  hundred  and  fifty  thousand  dollars. 

Improving  Nomini  Creek,  Yirgiuia:  Continuing  improve- y^""*"*  Crerft. 
ment,  ten  thousand  dollars.  ^        ^  *" 

ImproviDg  Deep  Greek,  Virginia,  fteni  tbe  Sonth  Branch  jDmif  Or«ek, 
of  the  Elizabeth  River  to  the  new  lock  at  the  Dismal 
Swamp  Canal,  Turners  Cut  T.evel,  Cioatan  Sound,  aud 
.Pasquotank  Kiver,  North  Carolina,  twenty-five  thousand 
dollars:  rrovidedj  That  a  contract  or  contracts  may  be  ^^^^^ 
entered  into  by  the  Secretary  of  War  for  snch  materials  ~^ 
and  work  as  may  be  n^jessary  to  complete  the  project  for 
the  said  improvement  as  submitted  by  Major  Thomas  L. 
Casey,  to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law,  not  to  exceed  in  tlie  aggregate  two 
hundred  and  thirty-two  thousand  four  hundred  and  fifty 
dollars,  exclusive  of  the  amount  herein  appropriated. 

Improving  Rappahannock  liiver,  Virginia:  Gontinning 
improvement,  fifteen  thousand  dollars.  BJrw.Ta. 

Improving  Urbaua  Creek,  Virginia:  Contiuuing  improve-  Urtm»Cw«k, 
ment,  three  thousand  dollars.  ** 

Improving  York  Biver,  Virginia:  Oentinning  improye-  TorkBim,v«. 
'ment,  ten  thousand  dollars. 

Improving  Occoquan  Creek,  Virginia:  Continuing  im-  ooooqu»n 
provement,  two  thousand  live  hundred  dollars.  cn^Yn, 

ImproYing  Lower  Machodoo Greek,  Virginia :  Gontinning  do^cSk'v?*" 
improvement,  one  thousand  five  hundred  dollars.  °°      *  *' 

Improving  Nandua  Creek, Virginia:  Completing  improve-  NamUMkCw^k, 
ment  in  accordance  with  the  project  submitted  June  seven-  ** 
teenth,  eighteen  hundred  and  ninety-five,  three  thousand 
dollars  in  addition  to  the  amount  heretofore  appropriated. 

Improving  Elk  River,  West  Virginia:  Continuing  im  Elk 
provement,  the  funds  now  available  for  expenditure  above  *" 
Frametown,  Braxton  County,  West  Virginia,  shall,  so  far 
as  may  be  necessary,  be  spent  in  removing  snags,  over- 
hanging timber,  bowlders,  and  other  siuiilar  obstructions. 

Improving  Little  Kanawha  River,  West  Virginia:  For  uttie  k  hi*. 
clearing  obstructions  and  maintenance,  seven  hundred  and  ^• 
forty-three  dollars. 

Improving  Guyandotte  River,  West  Virginia:  For  main-  Guyandotto 
tenance,  one  thousand  dollars.  riw.w.v*. 

Improving  North  F>ast  River,  North  Garolina:  For  main-  n o  r t h  e»»* 
tenaTu-e,  two  thousand  dollars.  ner,  n  o. 

Improving  Cape  Feai'  River,  North  Carolina,  above  Wil    c«p«  Fe»r 
mington:  Coutinuing  improvement  and  maintenancei  five^'*'*'^ 
tiioasand  dollars. 
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ImprovinpT  (^ipe  Fear  Rivt^r,  North  Carolina,  at  and  be- 
low Wiliuiugtou;  GontinuiDg  improvemeot,  one  hundred 
and  flfby  thousand  dollars. 
0  OB Iiniwoyini;  Oonteutnia  OMk,  Korth  Garolina :  For  main* 

*  *        tenance,  incladin^  snagging,  two  thonsatid  dollars. 
N«M«  mnr.    Improving  Neuae  River,  North  Carolina:  For  niaint6> 
nance,  ten  thousand  dollars. 
Tu'rtvm  i  c?    Improving  Pamlico  and  Tar  rivers,  North  Garolina :  Con- 
tinuing improvement  and  for  malntenanee,  fifteen  thoosand 
dollars. 

^•gent  BUer,    Improving  Trent  River,  North  Carolina:  For  mainte- 
nance, two  thousand  five  hundred  dollars. 
N™?*  **^«»'    Improving  Blaek  Biver,  North  Garolina:  For"  mainte- 
nance, two  thousand  dollars. 
ttSk*Sottoik    Tniproving  inland  water  route  from  Norfolk  Harbor,  Vir- 
to  Aib«m«rl«  ^riiiia,  to  Albemarle  Sound,  North  Carolina,  through  Curri 
Sound,  v.c.     ^^^^j^  iSottud:  Continuing  improvement,  eight  thousand 
doUarai 

^hiagCMk.  Improving  Fishing  Greek,  Nortb  Carolina:  Completing 
improvementi  seven  thoaaand  seven  hundred  and  fifty 

dollMrs, 

H^S**  Creek.  Improving  Towu  Creek,  Bruuswick  County,  North  Caro- 
lina :  To  make  a  channel  Ibrty  ftet  wide  at  bottom  and  five 
feet  deep  at  mean  low  water  from  the  month  to  Upper 

Bridjjfo,  and  to  snag  and  remove  obstructions  from  the  creek 
D^""  aD      *roHi  t^'^*  mouth  to  The  Koeky  :  i'rovided.  That  no  work  be 
Bridjr         done  until  Upper  Bridge  is  provided  with  a  proi)€r  draw, 

ei^ht  thousand  five  hnndred  dollars. 
Rive  8  c         Ini^coving  Great  Pedee  Biver,  South  Garolina:  Gontinn* 
wiver.  ^.         ing  improvement,  four  tliousand  dollars. 
^^t««  Kiver.    Improving  San  tee  !?iver.  South  Carolina:  Continuing 

improvement,  twenty  liiousaud  dollars. 
Riw  if  *c"£ki    ^"*P^<>vi'*^?  Waocamaw  Biver,  North  Garolina  and  Soath 
ac!'*  '  '     Garolina:  Coutinuing  improvement,  three  thousand  do11ai*a» 


Improviiij:  Wateree  Iviver,  South  Carolina:  For  mainte- 
nance,  two  thousand  five  hundred  dollars, 
•raff***         Iniproviug  Congareo  Kiver,  Soutii  Carolina,  fromGervais 
'  Street  Bridge,  Colambia,  to  Granby,  in  accordance  with 

plan  submitteid  Jauoary  second,  eighteen  hundred  and 
ninety  four,  fifty  tlionstirtd  dollars:  Prortdrrl^  Tlint  con- 


tracts may  be  entered  into  by  the  Secretary  of  Wax  lor  such 
materials  and  work  as  may  be  necessary  to  complete  said 
improvement,  to  be  paid  for  as  appropriations  may  ftom 
time  to  time  be  made  by  law,  not  exceeding  in  the  t^ggtt' 
gate  two  hundred  thousand  dollars  ezdnsive  of  the  amonnt 
herein  jippropriated. 
^  Improvmg  Aitamaha  iiiver,  Georgia:  Continuing  im- 

*  provement,  six  tbonsand  dollars. 

juSir^Gl^M*!!  In^proving  Ghattahoochec  River,  Georgia  and  Alabama: 
Au!"^'  '°  Continuing  improvement,  tifty  thousand  dollars,  of  which 
fo?"2fd  FUat!^^^^"  thousand  dollars,  or  as  much  thereof  as  may  be 
«(c!,  riren.  '  uecessary,  may  be  applied  to  the  building  or  purchase  of  a 
dredge  l>oat  to  he  ased  on  the  Ghattahooehee,  Flint,  and 
Appalachicola  rivers;  and  five  thousand  dollars,  or  so 
much  thereof  as  may  be  nece-ssary,  shall  be  applied  to  the 
survey  of  that  portion  of  the  river  between  Went  i^oiat 
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and  Friiiiklin,  and,  in  addition,  the  balance  of  appro])na- 
tiou  beretolore  made  now  ou  iiiUiU  shall  be  available  for  tlie 
purpose  ol"  the  survey. 

ImproTing  Flint  Biver,  Georgia:  Oontinaing  improve- qJ"^ 
menty  five  thousand  dollars. 

Improviuij  Ocmulgee  River,  Georgia:  Continuing 
provement,  twenty  thousand  dollars:  Provided,,  That  a 
contract  or  contracts  may  be  entered  into  by  the  Secretary  ^'"■^■••fc 
of  War  to  complete  the  pceaent  project  of  impioTeiiien^ 
namety:  The  project  proposed  in  the  report  of  a  preUmi- 
nary  exmnination  and  survey  of  Captain  O.  M.  Carter, 
printedin  Uoiise Executive  DocunientNuraberTwo hundred 
and  lifteeu,  Fifty-lirst  Congress,  lirst  sessiou,  to  be  paid  for 
as  appropriations  may  from  time  to  time  be  made  by  law, 
not  to  exceed  in  the  aggregate  one  hundred  and  thirty-six 
thousand  dollars,  csolasive  of  amounts  herein  and  hereto- 
fore api)roi)riated. 

Improving  Oconee  Elver,  Georgia:  Continuing  improve- ^£«>Bee  Btver, 
ment,  ten  thousand  dollact. 

Improving  Savannah  Biver  between  Anfifasta  and  Sa- Rjv*/"  ■•^ 
vannah:  Contiuuingiinprnvenient,  twenty  thousand  dollars: 
Provided,  That  a  contract  or  contracts  may  be  entered  into  growaa. 
by  the  Secretary  of  War  for  the  materials  and  work  that 
may  be  necessary  to  complete  the  existing  project  of  im- 
provement, namely:  The  project  provided  by  the  surve^f^of 
eighteen  hundred  and  ninety,  and  published  in  the  Appen- 
dix to  the  Report  of  the  Chief  of  Engineers,  eighteen  hun- 
dred and  ninety,  pages  thirteen  hundred  and  twenty-eight 
to  thirteen  hnnared  and  ^ixty-three,  or  the  required 
materiaJs  may  be  porohased  and  the  worlc  done  otherwise 
than  by  contract,  to  be  paid  for  as  appropriations  may 
from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
aggregate  two  hundred  and  lifty  tliuusand  dollars,  exclusive 
of  the  amounts  herein  and  heretofore  appropriated. 

Improving  Savannah  Biver  above  An^rnsta,  Georgia :]tji2^7*bov?A^ 
Continuing  improvement,  one  thousand  dollars. 

Improving  Coosa  Kiver  between  liome,  Ceorgia,  and  the ^ff"'' 
East  Tennessee,  Virginia  and  Georgia  Railroad  bridge  in 
Alabama:  For  maintenance  and  deepening  the  channel 
over  theshoals  and  removing  obstrnotions  therefrom,  twenty 
thousand  dollars. 

Improving  Apalachicola  River,  Florida,  including  the j^jy*J*J««i» 
cnt^otV  and  Lower  C liipola  Biver :  Continuing  improvement,  * 
three  thousand  dollars. 

Improving  Oaloosahatchee  Biver,  Florida:  For  mainte-sSSnS^*^ 
nance,  two  thousand  dollars. 

Improving Choctawliatcliee  Ki ver,  Floridaand  Alabama: ^^S^,*!*,;^^^*** 
Continuing  improvement,  sixteen   thousaud  dollars;  ofuuiAi*. 
which  amount  ten  thousand  dollars  shall  be  expended  for 
the  improvement  of  the  river  between  Newton  and  Geneva. 

Improving  Escambia  and  Conecuh  rivers,  Florida:  Gou- 
tinning  improvement,  live  thousand  dollars.  Fia. 

Improving  Manatee  Kiver,  Florida:  Continuing  improve-  ^M»n»t«eRiT«, 
ment,  ten  thousaud  dollars:  iVot?itit'(/,  That  eight  thousaud  ProvUo. 
didlara.  or  so  mnoh  thereof  as  may  be  necessary,  be  naed  giP^^'^. 
in  dndgingy  deepeiungi  and  otherwise  improving  the  navi* 
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gatioii  of  the  channel  kuowu  aa  the  Cat-Off,  extending 
firorn  said  Manatee  Uiver,  on  the  north  side  thereof,  and 
below  the  town  of  Palmetto,  in  TerraoelA  Bay. 
H  i.  J  n  h  ft  •  ImproTiogf  Saint  Johns  River,  Floiidai  ftom  Jacksonville 
Bivor.  i  la.  ^  ^i^^  ocean :  Ck>iitiiiaiiig  improvcmeat^  two  hundred  thou- 
sand dolljira. 

m  "  mIL°  "  *    luiprovmg  tiawauee  River,  Florida:  Oontinaing improve- 
*         ment,  five  thoasand  dollars, 
▼oioiu  Bftf,   Improving  Voliuia  Bar,  Florida:  For  maintenanee,  two 

*  thonsand  dollars. 

ockiirirsiift  Improving  Ocklawaba  Biver,  Florida:  For  maintenance, 
xiTw;  n*.      tliree  thousand  dollars. 

"v.    Improving  Sarasota  Bay,  Florida:  Oontinaing  improve- 
ment, five  thousand  doUan. 

Improving  Indian  River,  Florida:  By  dredging  channel 
at  Nf»s:ro  Out  near  Indian  River  Inlet,  five  thoasand  dol- 
lars; und  the  unexpended  balance  of  the  amount  heretofore 
appropriated  may  be  expended  in  the  construction  of  train* 
ing  wall  or  piling  for  the  protection  of  the  dredged  chaimflL 
Upper  cMpflto  Improving  Upper  Chipola  River,  Florida,  in  acoordanoe 
mvi^r.  wim.  project  subniitted,  five  thousand  dollars. 

Anoiote Kirer,    Improving  AiH'loU"  Kiver,  Florida,  in  accordanoe  with 
the  project  8ubniitted,  live  thousand  dollars. 
Improving  Blaok  Water  Biver,  Florida,  from  HUton  to 
iutw.su.  tnoatb,  in  aooordanee  with  the  prqfeet  anbmitted,  tkn 

thoim;iTi(T  dollars. 

Holmea KiTer,  Improving  liolnies  River,  Florida,  from  Vernon  to  its 
month :  So  much  of  the  unexpended  balance  a«  is  necessary 
in  the  opinion  oi  the  Seeretary  of  War  is  hereby  reappio- 
priated  for  maintenaaoe  in  aocordanco  with  the  aztetiDg 

l>roiect. 

^su^oLm  Riv     1  inproving  Saint  Johns  River,  Orange  MillsFial  s.  Florida, 
'  in  accordance  with  the  approved  project,  forty  thuusaad 

dollars. 

>  ioriif  "rove  *™  ^  thirty-flve  thoasand  dollars,  or  so  mneh  tbcnof 
tuM^  miprove-  ^^^^  benecessary,  is  hereby  appropriated,  to  be  expended, 
in  the  discretion  of  the  Socret-riry  of  War,  in  the  pnrchase 
or  construction  oi  a  i^uiiabie  dredge,  with  snagging  oatfiU 
to  be  used  in  oonneetion  with  the  several  works  of  river  and 
harbor  improvement  on  the  coaatof  Florida  and  fhewstflis 
tributary  tliereto. 
th?^w**S?'taS  '^""^       twenty-live  thousand  dolI;irs,  or  so  much 

oiDtbr  thereof  as  may  be  necessary,  is  hereby  appropriated,  to  he 

expended  nnder  the  dfreetion  of  the  Becretacy  of  War,  for 
the  oonstractionof  a  boat  suitable  for  operating' on  the  nav- 
ifTuMo  streams  of  the  State  of  Florida,  in  removing:  there- 
trom  tlie  a<|natic  plant  known  as  the  water  hyacinth,  so 

 far  as  it  is  an  obstruction  and  hindrance  to  interstate  or 

-^•■^••^ foreign  commerce;  also,  one  thonaand  dollars  for  log  booms 
to  be  used  as  adjuncts  to  such  Steamer,  and  ten  thoosand 
dollars  for  conduct  m  i:  the  necessary  operations,  making 
thirty -six  thouKand  dollars  in  all,  according  to  the  estimate 
and  recommendation  of  the  War  Department  as  found  in 
House  Document  Number  Kiuety  one,  Fifty-fifth  Congress, 
third  session. 

^AMtMBA  KiT-   iinpro\inp:  Alabama  River,  Alabama:  Oontinaing  ist 
provement^  Mty  thoasand  dollars. 
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ImpioviDg  Black  Warrior  Eiver,  Alabama,  from  Tasoa-  rj^'^^''^  ^ 
loosa  to  Daniels  Creek:  Continuing  improvement,  fifty 
thonsand  dollars:  Provided,  That  a  contract  or  contracts  jP»og*»» 
may  be  entered  into  by  the  Secretary  of  War  for  such  mate- 
riab  and  work  as  may  be  necessary  to  oonstract  Lock  and 
Dam  Numbered  Foot,  above  Tnscaloosa,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  aggregate  one  handred  and  forty  thousand 
five  hundred  dollars,  exclusive  of  the  amount  herein  and 
beTetoHDre  appropriated. 

Improving  Warrior  and  Tombigbee  rivers,  Alabama :  Con-  wanior  k  n  d 
tinning  improvement  of  Warrior  lUver,  two  hnndred  J^J*^"^ 
twenty  thousand  dollars:  Provided^  Th&t  a  contract  or  con-  ^nmiao^ 
tracts  may  be  entered  into  by  the  Secretary  of  War  for  such 
materials  and  work  as  may  be  neoessary  to  oonstniot  three 
locks  and  dams  next  below  Tuscaloosa,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  ag{::r('p:ate  four  hundred  and  forty  thousand 
dollars,  exclusive  of  the  amount  herein  and  heretofore 
appropriated.  • 

Improving  Tombigbee  Biver  firomFnlton  toOolnmbns:  Tombl|b»* 
Con  tinning  improvement  and  for  maintenance,  Ave  thoa- 
saud  dollars. 

Improving  Tombigbee  Biver  from  DemopoUs,  Alabama, 
to  Oolambns,  MissiBsippi:  Oontlnning  improvement,  ten 
thoDSand  dollars. 

Triiproving  Tombigbee  Rivn-  from  AValkeis  Bridtrp  to 
Fulton :  ('i>ntinuiugimprovemeutand  for  maintenance, one 
thousaud  dollars. 

Improving  Tombigbee  Biver,  Alabama,  firom  month  to 

Demopolis:  Continuing  improvement,  fifty  thousand  dol« 

lars:  Prorided,  That  the  sauif  nr  so  much  thereof  as  may  Provi»o. 

be  necessary  shall  be  osed  to  complete  the  look  at  MoGrews  gJ^JlL^^ 
Shoals.  ™»d™ii.. 

Improving  Big  Sonflower  Biver, Mississippi:  Oontinning ^ij^  m^°^ 
improvement,  five  thousand  dollars. 

Pasrniroula  liiver,  IMiysissippi,  and  Horn  Island  U^^rbor: 
Improvin<]:  the  same  as  recommended  by  the  reports  dated  Hon ksiaiidkii^ 
December  twenty-eighth,  eij^hteen  hundred  and  ninety-six,*^' 
and  Angnst  twen1y<ninth,  eighteen  hnndred  and  nmefy- 
eight,  respectively,  flf^  thousand  dollars:  ProvIM,  That  a  q^^^^ 
eoTitraet  or  rontrarts  may  be  entered  into  by  the  Secretary 
of  War  rbr  snch  materials  and  work  as  may  be  necessary 
to  complete  the  plan  ot  improvement  so  recommended,  to 
be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law,  not  to  exceed  in  the  aggregate  two  hnndred 
and  ^ixty-Meven  thonsarul  sit  huTidi  pd  dollars,  exolnsiveof 
the  amount  herein  and  heretofore  appropriaf  e«L 

Improving  Pearl  Kiver,  between  Edinburg  and  Carthage,  uJj^*'*  "Bimtt 
Mississippi:  For  maintenanoe,  one  thousand  dollars. 

Improving  Pearl  Biver,  between  Carthage  and  Jackson, 
Mississippi:  Eor  maintenance,  two  thousand  live  hnndred 

dollHrs. 

improving  Pearl  Hiver,  below  Jackson,  Mississippi :  Con- 
tinuing improvement,  seven  thousand  dollars,  which  shall 
be  expended  in  work  on  the  dver,  beginning  at  the  head 
of  Holmes  Bayou  and  continuing  up  the  river  to  MontioellOb 
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BiTSrMii?****    I™provi^^?  Talhihatchee  River,  MissiBaippi:  Oontiwimg 
improvement,  iivo  tbousaud  dollars. 
Tuoo  Biv«r,  improTiDgYaBooBiT6ir,lfl88i88ippi:OoiitmmDgunprovd> 
meat,  twenty  tbonsand  dollars,  of  which  so  much  as  may 

be  Tie<'<»<«^;iTy  may,  in  tho  discretion  of  the  Secretary  it 

War,  b«  expt'iided  in  removing  the  bar  at  Yazoo  City. 
BiTer'iriMV'    Imi)roviiig  Cliickasahay  Kiver,  Mississippi:  For  niaiiitd- 

nance,  two  thousand  five  hnndied  doUaro. 
ifta?.*'  Improving  Leaf  Kiver,  Mississippi:  For  maintenance^ 

two  tbonsand  five  hundred  dollars. 
B^"ittoi^''**    Improving  lloinocliitto  I\iver,  Mis.sissi]ij)i :  Completing 
*  improvement,  in  accordance  with  the  approved  project, 

sixteen  thousand  dollars. 
i£?*Mt]L*'*    Mouth  of  Pearl  Biyer,  Mississippi:  Completing  improve- 
**  mcnt  in  accordance  with  the  prqjo<'t  dated  DeopniWr 

twenty-third,  eighteen  hundred  btkI  ninety-six,  eigtiteen 

tiiousaud  one  hundred  and  ninety -nine  dollars  and  eighty 

cents. 

bJI^  liu.   Improving  Amite  Biver  and  Bayou  Manch  ac,  Louisiana: 
ohM^La.        For  maintenance,  two  tbonsand  five  hundred  dollar^', 
^joeui  RiTcr,    Improving  Boenf  River,  Looisiaua:  Oontinuiug improve- 
ment, six  thousand  dollars. 
thofJlniMT  ^La    Improving  Bayon  Bartholomew, Loniaiana and Arkansai: 
and  Ark        For  maintenance,  five  thonaand  dollars. 
•nd^'Ba'cu^MT    I^iproving  Teusos  Iviver  and  Bayoa  Magon,  Louisiana 
(OD,  La. and  Ark.  and  Arkansas:  Completing  improvement}  four  thousand 
dollars. 

▲Sr^i^  iLd^x!    Improving  Bed  Biver,  LoniaiaDa,  Arkansas,  and  Indian 
Territory:  Oontinning  improvement,  one  hundred  and  fifty 
thon!«;vTid  dollars.   And  an  examination  shall  be  made  of 
AlMandri»,La.  i\^q  harbor  of  Alexandria,  and  a  report  as  to  what  improve- 
ment, if  any,  should  be  made  thereof,  together  with  an 
estimate  of  the  cost  thereof* 
TMfmw  sir-   Improving  Tickfaw  Biver,  Louisiana:  For  mainteoanoe^ 
'  one  th(nisand  dollars. 

ivmiSStm.^*     Improving  Bayou  Lafourche,  Louisiana:  For  mainte- 
nance, seven  thousand  live  hundred  dollars. 
J^'aT^""  ^i-'    Improving  Ohefanete  Biver  and  Bogne  Falia,  Loniaaaas 
ita,  lA.  For  maintenance,  one  mousand  dollars. 


„    ohiuo,    Improving  Bogiie  Chitto,  Lonisiana:  GontinningiinprDTe- 
ment,  five  thousand  dollars. 
Bmm  v«mU-    Im|>roving  channel,  bay,  and  passes  of  Bayou  Vennilion, 
Lonisiana:  Continoing  improvement,  two  thousand  five 
hundred  dollars. 

of^uhdana**"  '^^^  ^""^  twenty-five  thousand  dollars,  or  so  mic^ 
nmovetiiewaiBr  thereof  u.s  uiay  be  necessary,  is  hereby  appropriated,  to  Ix^ 
tjmOath.  expended  under  the  direction  of  the  Secretary  of  War,  ftr 
the  oonstraction  of  a  boat  suitable  for  operating  on  the 
navigable  streams  of  the  State  of  Lonisiana  in  remojin? 
therefrom  the  aquatic  plant  known  as  the  water  hyaciuth, 
so  far  as  it  is  an  obstruction  and  hindrance  to  interstate  or 
foreign  commerce;  also,  one  thousand  dollars  for  log  boeinj 
to  be  used  as  adjuncts  to  such  steamer,  and  ten  tboasand 
dollars  for  conducting  the  necessary  operations,  mfi^iu? 
thirty  six  tbonsand  dollars  in  all,  according  to  the  estmsate 
and  recommendation  of  the  War  Department  as  iomd  lo 
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House  DocmneotNamber  Ninety-one,  Fifty-flfth  OongreBSy 

third  session. 

Improviii g  Bayou  Teche,  Loaisiana :  Continuing  improve-  ^yon  Teche, 
ment,  ten  thoasand  dollars. 

ImpFOving  Mermentan  River  and  tribataries,  Looleiana:  ^<  *>rmonuu 
Completing  improyement,  six  tbousaod  one  handred  and 
fil'tecn  dollars  and  twenty-five  cents. 

Improving  Johusoii's  iiayou,  Louuiana:  Completiug  im-  Jotmaon** 
provement  in  accordance  with  the  approved  project,  two  ^^f*"*  ^ 
thousand  five  hundred  doUan. 

Improving  Bayou  Courtableau,  Louisiana:  Continuing hiSf^i^P*"**' 
improvement,  by  removal  of  the  raft  at  its  mouth  and  pre- 
ventiijp:  re  formation  tlicreot,  tweuty  thousand  dollars. 

liuproviug  Trinity  Kiver,  Texas:  Coutiuuiug  improve-  Trinity  Rt^w, 
menty  aeyen  thousand  dollars:  Prwndedj  That  out  of  said  jpjrMito. 
Bum  the  Secretary  of  War  is  hereby  durected  to  cause  a^^^*^^|g»y 
prelnitifi'^ry  survey  of  said  Trinity  River  to  be  made  from*  *^ 
its  iiiouih  to  tlie  city  of  Dallas,  with  separate  estimates  of 
the  cost  of  procuriug  a  navigable  depth  at  low  water  of  four 
feet,  flye  feet,  and  aiz  feet,  respectively,  in  said  river,  by 
locks  and  dams  fOC  Otherwise;  said  report  to  include  the 
best  method  for  irtiproving  the  river,  arid  such  report  may 
be  made  so  as  to  di\  ide  said  river  into  8ej)ara1e  sections, 
with  a  statement  of  the  advisability  of  such  improvement. 

Improving  Sabine  Biver,  Texas:  For  mainteoancOi  two  j^^*^ 
thousand  dollars. 

For  tbf*  improvement  of  the  Brazos  River  between  Ve  BiMMBfrer. 
lasco  and  Kichmond,  West  (inlveston  Bay  Ohaniicl,  D<)ublet,oJSycSJintt 
Bayou,  and  the  mouths  of  adjacent  streams,  sixty-hve^oabi*  B*yua, 
thousand  dollars,  out  of  which  said  sum  a  suitable  dredge 
and  snagging  outfit  may  be  provided  to  carry  on  said  work 
and  to  be  nsed  on  other  approved  projects  on  the  Texas 
coast,  includiug  streams  em])tyiug  into  the  Gulf  of  Mexico 
and  bays  connected  therewith. 

Improving  the  mouths  of  the  Sabine  and  Neohes  rivers,  s » b  i  n  •  aaA 
ten  thousand  dollars:  Provided^  That  from  said  amount ^^rort^T*^ 
there  shall  be  paid  tlie  expenses  of  making  a  survey  by  Siann«i 
board  of  engineers  to  be  desijifnated  by  the  iSecretary  of  tilrm^  si£^ 
War,  and  said  board  shall  make  a  reexamination  of  the^* 
proposed  ehannel  through  Sabine  Lake  and  make  a  report 
thi'rcon. 

Imi)ro\niif!:  Arknnsns  TJivcr,  Arkansas  an<l  Indian  Terri  ,  kAii»»» 
/I     -L-  \         1       1     >  J  1  1  i;iver.  Ark.  and 

t/ory :  ContmuiufX  improvement,  one  hundred  thousand  dol-  ind.  t. 

lars:  Provided,  That  the  fcJecretary  of  War  may,  in  his  £jjjrtbitiga. 

discretion,  use  so  much  of  said  sum  as  may  be  neoessary  to 

repair  and  ])rotect  existing  dikes,  and  to  remedy  and  guard 

a{rainst  any  injury  to  the  harbors  or  river  banks  in  their 

vicinity  that  njay  have  been  injured  or  endanfjjered  by 

reason  of  chauges  in  the  channel  or  encroachments  of  the 

river  at  or  near  Pine  BlufE;  Little  Bock,  Dardanelle,  Van 

Bnren,  and  Fort  Smith,  for  the  purpose  of  confining  the 

rivi  r  to  the  adopted  channel,  so  as  to  irive  ease  and  safety 

to  navigation:  Provided  fnriher.  That  in  the  discretion  of  KemorlBf 

the  Secretary  of  War  the  sum  of  fifty  thousand  dollars  of"**'**'^ 

said  amount  hereby  appropriated  may  be  used  in  removing 

•nag%  aand  ban^  and  other  obstructions  to  navigation  in 
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said  river,  and  in  repairing  and  opecafttng  snag  boats.  The 
BoHi  to  ei  l*resi<l«Mit  is  autboi  ize<I  to  appoint  a  boanl  of  three  from  the 
■BiBvriTw.      Corps  uf  Kijprineers,  whose  dnty  it  shall  be  to  thurougbly 
eAHiikine  the  Arkansas  Itiver  aud  report  as  sooq  as  pracli- 
eable  to  the  Secretary  of  War  aaoh  plao  for  the  permaneDt 
impTOveiiKMit  of  said  river  as  iu  their  opinion  is  moBtftwi- 
ble  anil  best  adapted  to  the  necessities  of  commerce, 
togctlier  with  a  statcuiunt  as  to  the  u  se  fulness  of  such  im- 
proveiiieut  to  navigation  and  its  relatiou  aud  value  to  com- 
Report  M  Id-  meroe.  They  shafl  also  report  the  detaOe  of  sneh  plan, 
with  estimates  of  the  cost  theieol  The  cost  of  sacb  ex- 
amination and  snrvey  and  the  expen^fs  of  said  board  BhsU 
be  paid  out  ot  the  siun  above  appropriated. 
St.  FrMUittt    Iniproveuieut oi  banit  i  raucis Kiver,  Arkansas:  GoutiQ- 
^L-ADl(^uu*^i"g  improyement,  eight  thousand  dollars;  of  which  sam 
Rtviw.         one  thonsand  dollars  may,  in  the  discretion  of  the  Secre- 
tary of  War,  be  expetuh  d  in  removing  obstructions  in  the 
U A  n K  1 1 !  1  (  Hi  ver,  its  tributary,  iiom  ito  mouth  to  the  towa 
of  jMariunna. 

Bifer  * * "   Improving  Arkansas  Biver :  Bemoring  obstraetions  and 
operating  snag  boats,  twenty  thousand  dollam 
Bia«k  River.    Jmpt  f>vi!ig  Black  Biver,  In  Arkansas  nnd  Missouri:  Oon- 

Ark.M    o.    tinuing  improvement,  ei|?bt  thonsand  dijllnrs. 

whito  Kiver,  Xmproviug  Widte  Eiver,  Arkausas:  For  compietioni four- 
teen  thousand  eight  hnndred  and  fifteen  dollars. 

Cache  Riw,    Improving  Cache  Biver,  Arkansas:  To  be  ejcpendedis 

^  '  removing?  obstructions,  one  thon>:aTi(l  dollars. 

Upper  White  lmprovi!)«jr  rp])er  White  Eiver,  Arkansas:  For  the  con- 
BiTenAik.  structiou  oi  Lock  aud  Dam  2s umber  One,  on  Upper  White 
Biver,  at  or  near  BatesvUle,  according  to  the  project,  plans, 
and  specifications  submitted  in  re]>ort  printed  in  Honas 
Dornment  Nnniber  Seventy- eight.  Fifty-fourth  Congress, 
second  s(  ^-:!on.  to  complete  said  lock  and  dam,  one  hundred 

ContrMte.  aud  sixty  thousand  dollars,  aud  the  Secretary  of  War  may 
also  enter  into  oontraet  or  contracts  for  the  completion  w 
Look  and  Dam  Number  Two,  according  to  same  plan,  at  s 
cost  not  to  exceed  one  hnn<lred  and  fifty  thousand  dollars, 
to  be  paid  for  as  appropriations  may  ixom  time  to  time  be 
made  by  law. 

Aiit!'i^dMo7**    Improving  Current  Biver,  in  Arkansas  aud  MissouriJ 
Continuing  improvement,  and  for  maintenance,  five  tbon- 

sand  dollars. 

oAvSti  mvlr.  Tit'proviTijn:  Butfalo  Fork  of  Wlnte  Hi ver,  Arkansas  r  For 
Ark.  completion  of  improvement,  acconiing  to  project,  plans,  and 

specifications  printed  in  the  Annual  liei>ort  of  the  Chief  of 
Engineers  for  eighteen  hnndred  and  ninety-seven,  psftes 
nineteen  liundred  and  ninety*fonret  seqneutes, three  thoQ* 
sand  five  hundred  dollars. 
BlSf^JuJrV  Iinproving  Ouachita  and  Black  rivers.  Arkansas  and  Lou- 
Ark.uidLe.  isiaua:  Continuing  iuiproveuieut,  one  hundred  and  ten 
thousand  dollars,  of  which  sam  so  much  as  may  be  neces* 
sary  shall  be  used  by  the  Secretary  of  War  in  his  disere- 
tion  for  tlie  completion  of  the  survey  of  said  Onachita 
River,  hereioiore  authorized,  for  the  purpose  of  obtaining 
a  plan  of  construction  and  estimates  of  the  cost  of  the  locks 
and  dams  necessary  to  give  slaok^water  navjgatbn. 
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Tmprovin  [T  Olincli  River, Tennessee :  CompletiiigimpiOTe*  j^***  ^int^ 
ment,  eij^ht  thousand  five  hundred  dollars. 

lui  proving  (Juuiberland  Eiver  above  NashviUe,  Ten  lies- 
see,  one  hundred  thousand  dollars,  of  which  amount  so  '^'^ 
mnoh  M  may  be  ayaOable,  besides  the  amount  required  for 
essential  maintenance,  may  be  applied  toward  the  coniplO' 
tion  of  unfinished  loeks  and  dams  oue,  live,  six,  and  sevea, 
or  either  of  them. 

Improving  Oumberland  Biver  below  l^asbvillei  Tennes- 
Bee,  one  hundred  thousand  dollars,  of  which  amount  so  HMp««hahoita. 
much  as  may  be  available,  besides  the  amount  required  for 
essential  maintenance,  shall  be  applied  in  the  construction 
of  the  lock  and  dam  and  other  projected  improvements  at 
Harpeth  Shoals. 

Improving  French  Broad  and  Little  Pigeon  rivers,  Ten-    '£{'''!Lp| '"'"^ 

nessee:  Continuing  improvement,  five  thousand  dollars.  rilOTa,Taiwf**° 
fmprovinfir  Tennessee  Kiver  l>plf»w  "Riverton,  Alabama,  T«itB«as«« 
cue  hundred  thousand  dollars;  and  so  nnicli  thereof  as  niay 
be  necessary  may  be  used  for  the  construction  and  ei^uip* 
ment  of  a  dredge  boat* 

Improving  Tennessee  Biver  between  Chattanooga  and 
Riverton,  thirty  fivf^  thousand  dollars,  of  which  atnoTintso 
much  as  may  be  necessary  shall  be  applied  in  liie  survey 
of  that  portion  between  Bridgeport  and  Decatur  and  a 
resnrrey  of  the  remaining  porSons  of  said  river  between 
the  p^tits  named,  and  in  making  tlie  survey  between  Chat- 
tanooga and  SlicllTnounds  through  that  portion  of  the  river 
commonly  called  the  "Suck,"  an  examination  sliall  be  made 
with  a  view  to  the  construction  of  locks  and  dams  suitable 
for  oonvenient  and  safe  navigation,  also  if  on  examination 
it  shkll  be  tiionght  desirable,  an  estimate  shall  be  made  of 
the  cost  of  constructing  a  canal  across  Moccasin  T^md  below 
Chattanooga:  PrortV/rv/,  That  so  mncli  as  may  be  necessary  {''■"'^'•v-,  . 
may  be  used  for  a  survey  of  the  Clinch  and  French  Broad  «i^.,riv^ 
rivers. 

Improving  Tennessee  Biver  at  Colbert  Shoals  and  Bee 
Tree  Shoals:  Continuing  improvement  one  hundred  tboa- 

sand  dollars. 

Improving  Tennessee  Biver  above  CJ  iiattauoo^a :  Continu- 
ing improvement,  thirty  thousand  dollars. 

Improving  Obion  liiver,  Tennessee:  iFor  maintenanee,  j,^^^*^ 
two  thousand  Ave  hundred  dollars.  """" 

Improvin;r  Forked  Deer  Biver,  Tennessee:  For  maiut©-  *"of  Jed  Doer 
nance,  two  thousand  dollars. 

Improving  Blk  Biver,  Tennessee:  Continuing  improve-  ^^H^  »iT«rf 
ment,  ibur  thousand  dollars* 

Improving  Big  Sandy  Kiver,  Kentucky  and  West  Viririnia : 
Continuing  improvement,  lifty  two  thousand  five  hundred  w.'vi. 
dollars:  Provided^  That  a  contract  or  contracts  may  be  gj^gggf^ 
entered  into  by  the  Secretary  of  War  for  sneh  materials  and 
work  as  may  be  necessary  to  oomplete  two  locks  and  dams 
in  the  Big  Sandy  Kiver  between  T.ouisa  and  the  mouth  of 
the  Big  Sandy  Kiver,  in  accordance  with  the  report  of  April 
twenty-seventh,  eighteen  hundred  and  ninety-eight,  to  be 
paid  lOT  as  appropriations  may  from  time  to  time  be  made 
by  laW|  not  to  exoeed  in  the  aggregate  fimr  hondied  and 


Digrtizeo  Ly  <jOOgle 


3966     REPORT  OF  THE  Cliihi    OF  ENOINEEUS,  U.  S.  AKMY. 


twenty  tlionfutnd  dollar^,  exc1nsiv('  of  the  anion  nt  herein 
DtoMbvtlm.  niul  IxMctofore  :ipi>ro]>ri!itc*cl:  Prorid^  tl  /iirfIttr,'l]\At  the 
amount  auLhori/tHl  to  be  exptiiided,  one  tlic>us;ntd  dollars 
may  be  expended  for  mainteuanceon  Leviza  Foik,  aud  one 
fhonsand  five  hundred  dollars  on  Tug  Fork,  and  twenty 
thonsand  dollars,  or  so  much  thereof  as  may  be  necessary, 
for  a  dotnilcd  survey  of  tlip  Bifj  Sandy  River  and  Leviza 
and  Tug  forks  of  the  same  in  Kentucky  and  West  Virpfinia: 

-«iti!a,«to.      Provided^  That  the  rent  of  the  amount  may  be  used  for  the 
local  snr?ey,  aoonisicion  of  sites,  and  commenoemeiit  of 
oonstniotion  of  we  above-named  locks  and  dams. 
OvMoBlrer,    Tmprovinp  Orcon  liiver,  Kentnrky.  above  the  mmitli  of 

^*  Big  Barren  Kivpr:  Completing  improvement,  ci^lity-tive 

thousand  aix  huudretl  and  seventy-three  dollars  and  twenty 
cents. 

Liciiiag]tt««r,  survey  of  Licking  River,  Kentucky,  from  its  month, 
opposite  Cincinnati,  Oliio,  lo  l-^almoutli,  Pcndk'ton  fonnty, 
Kentucky,  and  lor  estimate  of  the  (•«>st  of  a  lock  and  dam 
at  or  near  Three  Mile  Riffle,  about  three  miles  from  its 
month,  ten  thousand  dollars, 
frum  hLd  to  Improving  Ohio  Biver  from  its  head  to  its  month:  Con- 
Diwifciu"''*  tinning  improvement,  thrre  hundred  and  seventy  five  thou- 
sand dollars,  of  which  amount  the  Secretarj-  of  War  is 
hereby  authorized  to  expend  thiity-hve  thousand  dollars, 
or  so  mnch  thereof  as  may  be  necessary,  npou  a  survey  of 
said  Ohio  River  from  Marietta,  Ohio,  to  the  month  of  the 
IJi^r  Miami  River,  witli  a  view  to  the  improvement  of  said 
river  between  said  points  by  movable  dams  and  othrrwise, 
so  as  to  provide  six  feet  of  water  iu  said  river  at  low  water, 
this  sorvey  to  include  a  report  upon  the  location  of  the  nec- 
essary damsandtheprobablecost  thereof:  Provided  further^ 
BtotrlbntiMk  That  out  of  the  three  hundred  and  seventy-five  thousand 
dollars  herein  approjiriated  there  shall  be  exY)ended  the 
following  sums,  or  so  much  tliereof  as  may  be  necessary, 
to  wit:  Thirty:flve  thousand  dollars  for  general  snagging 
pnrposes;  twenty  thousand  dollars fiwdredging  the  harbor 
at  Madison,  Indiana,  to  six  feet  depth  at  low  water,  of  which 
so  much  as  mny  be  necessary  nmy  be  spent  upon  a  special 
survey  to  determine  the  total  costol  extending  such  harbor 
np  to  the  present  low-water  front  of  said  city;  ten  thousand 
dollars  for  dredging  the  harbor  at  Golconda,  Illinois;  ten 
thousand  dollars  for  dredging  the  harbor  at  Brooklyn,  Illi- 
nois; twenty-five  thousand  dollars  for  dredging  and  dikes 
to  deepen  the  river  cliannel  at  Mound  City,  Illinois;  fifteen 
thousand  dollars  upon  the  continuation  ol  the  repair  of  the 
embankment  at  Lawrencebnrg,  Indiana;  twenty-flye  thou- 
sand dollars  upon  the  eontiuoation  of  the  embankment  at 
Shawneetown.  Illinois:  one  thousand  dollars  for  a  survey 
of  the  river  bank  and  adjoining  ground  at  or  near  New 
Liberty,  Illinois,  so  far  as  necessary  to  determine  the  cost  of 
work  necessary  to  prevent  the  Ohio  Biver  from  cutting 
through  its  banks  at  this  locality,  the  survey  to  indnde  a 
report  npon  the  same;  one  thousand  dollars  for  a  survey  of 
the  river  bank  at  or  near  1  'aducah,  Kentucky,  so  far  as  nec- 
essary to  determine  the  co^t  of  properly  jirotecting  the  city 
front  against  injury  by  high  water,  the  auiyey  to  include  a 
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Ohio  Rlrer. 


Prnritn. 
Cuutmeta. 


report  upon  the  same:  Provided  further ^  Thai  out  ot  tlic^^J^JJ*^/,]'*' 
unexpended  balance  of  the  funds  already  appropriated  by  'VoLa».'p.'£§L 
the  river  aud  harbor  Act  of  eighteen  hundred  and  ninety- 

8ix,for  the  harbor  at  Evansville,  rtidiana.  tliesnin  of  twenty 
thoiiBaiKl  doUars  shall  be  speut  for  dredgiug  along  the  city 
frout     i<aid  city. 

Improving  Ohio  Biver:  Gontinning  improYement  at  Bam 
Knmbered  Thirteen,  fifty  thousand  dollars,  to  be  used  for 
the  lor  ni  snrroy,  acquisition  of  sifo,  and  commencnncnt  of 
construction  of  said  dam  in  accordance  with  the  rc])ort  of 
De<;eniber  twenty-eighth,  eighteen  hundred  and  ninety- 
eight:  Provided^  That  a  contract  or  contracts  may  be  en- 
tered into  by  the  Secretary  of  War  for  snch  materials  and 
TTork  as  inny  bo  necessary  to  complete  said  iiiiprovomont, 
to  be  paid  lor  as  ai)iuopnations  may  from  time  to  time  l>e 
made  by  law,  not  to  exceed  in  tiie  aggregate  eight  hundred 
thousand  dollars,  exclusive  of  the  amount  herein  appro- 
priated. 

ImprovingOhio  Kiver:  Continuing  improvement  at  Dam 
Numbered  Eigliteen,  tifty  thousand  dollars,  to  be  used  for 
the  local  survey,  acquisition  of  site,  and  commencement  of 
construction  of  said  dam  in  accordance  with  the  re|)ort  of 
December  twenty  eighth,  eighteen  hundred  and  ninety' 
eight:  Provided^  That  a  contract  or  contracts  may  be  en- 
terefl  into  by  the  Secretary  of  War  for  such  materials  and 
work  as  may  be  necessary  to  complete  said  imi>rovement, 
to  be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law,  not  to  exceed  in  the  aggregate  eight  hundred 
thousand  dollars,  exclusive  of  the  amount  herein  appro* 
priat<'d. 

Improving  Belle  River,  Michigan:  Completing  improve* 
ment,  ten  thousand  dollars. 

Improving  Hay  Lake  Channel,  Saint  Marys  River:  Con-  "        "  >  • 
tin  nin;X  improvi  inent,  one  hundr^  thousand  dollars:  Pro- M«ry"  nu-er,'* ^* 
tided,  That  lor  the  ])nr]>ose  of  more  rapidly  prosecuting 
the  project  (►f  improvement  as  heretofore  adopted  and  en- 
tered upon,  in  addition  to  expending  the  balance  on  hand, 
a  contract  or  contracts  may  be  entered  into  by  the  Secre- 
tary of  Wai  for  snch  materials  and  work  as  may  be  neces- 
sary for  «n<*li  y^nrpose,  to  be  paid  for  as  ap]irnpriation8  may 
ft'om  time  to  tune  l)e  nnub'  by  law,  not  to  excee<i  in  the 
aggregate  three  hundred  aud  ninety-four  thousand  ouehun- 
dr^  and  flfbeen  doUars,  exclusive  of  the  amount  herein  and 
heretofore  apj>ropriated :  Provided  further.  That  the  Sec-^^J^'jy^*** 
retaryof  War  shall  cause  to  be  made  and  reported  as  early  Huron  «Bd  Sn- 
as  practicable,  a  survey  of  the  connecting;  waters  between p*"^"*"* 
Lakes  Superior  and  Huron,  including  Uay  Lake  Channel, 
with  a  plan  and  estimate  of  the  cost  of  such  improvement 
as  will  secure  a  safe  and  convenient  channel  twenty  one 
feet  deep  between  said  lakes,  the  expense  of  wliieh  shall  be 
paid  from  the  said  appropriation  for  improving  Hay  Lake 
Channel. 

Improving  Saginaw  River,  Michigan;  Oontinuing  Im-  flMtomirSiMr, 
provement,  forty  thousand  dollars.  , 

Improving  Pine  Kivcr,  Micliigan:  Completinc'  iTTiprove-„J;|^«« 
ment^  live  thousand  live  hundred  aud  sixty  doiiai'S* 


B«Ue  RIyer, 
Mtoh. 


l'roei$oi, 

ContmeU. 
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BtaokBiTor.    improving  Black  Kiver,  Michigan,  at  the  moath:  Con- 
tinning  improvement,  four  thousand  dollars. 
BtMT.    Improving  Detroit  Biver,  M ichigan ,  removing  shoals  from 
Detroit  to  Lake  Brie:  Oontinning  improyement,  one  hnn- 

^rovUoi.       dred  thousand  dollars:  Provided,  That  a  contract  or  con 

ContTftou.  tracts  may  be  entered  into  by  the  Secretary  of  War  for 
snch  materials  and  work  an  may  be  necessary  to  (X)mplete 
the  same  iu  accordance  with  the  present  project,  to  be  paid 
for  aa  appropriations  may  from  time  to  time  be  made  by 
law,  not  to  exceed  in  the  aggrofiate  six  hundred  and  sixty- 
one  thoiiKfind  ttve  hundred  dollars,  exchisive  of  tlie  amount 

snryey  from  herein  and  heretofore  appropriated :  Provided  further^  That 
ErilT '  **  *the  Secretary  of  War  shall  cause  to  be  made  and  reported 
as  early  as  practicable  a  survey  of  the  Detroit  River  from 
Detroit  to  Lake  Erie,  with  a  plan  and  estimate  of  the  cost 
of  such  improvement  as  will  secure  a  safe  and  convenient 
channel  twenty-one  feet  deep  between  said  points,  the  ex- 
pense of  which  shall  be  paid  from  the  said  appropriation 
for  improving  Detroit  Biver. 

v.hvY  BiT«r,  Improving:  Jilack  Kiver  at  Port  Hnron,  Michigan:  Gon- 
tinuing  improvement,  fonr  thousand  dollars. 

K » 1  amii BOO  Improviug  Kalamazoo  liiver,  Michigan :  Ooutiuuing  im- 
Biirw,  Mi«h.  -  pfovemeut,  ten  thoosand  dollars. 

OnMkiBtvftr.  Improving  Grand  Eiver,  Michigan :  Continning  improve^ 
ment,  seventy  five  tlionsnnd  dollars. 

s»b«wttiiig  Inii)roving  Sebewainu  Ifivrr,  MicbiLran:  GompletiDg  im- 
Bivw.Midi.     provemeut,  thirty- two  thousand  dollars. 

Improving  Kon  ge  River,  Michigan :  Any  amount  hereto- 
fore  appropriati  (I  !or  the  construction  of  a  turning  baain  at 
Rouge  Kiver,  Miciiipm,  which  is  now  unexpended,  or  so 
much  thereof  as  may  be  necessary,  shsdl,  in  the  discretion 
of  the  Secretary  of  War,  be  made  available  for  improving 
the  ehannel  of  said  river. 
iMv  -^^  \\* P * ^  *  Ini])roving  Obipi>ewa  Biver,  Wisconsin, including  yellow 
*      hmiks:  Continuing  improvement,  ten  thousand  dollars. 

Fox  liiver,  liiij)roving  Fox  Kiver,  W^is(uju.sin:  Continuing  improve- 
^iJUiribaUoo.  i^^ii  t,  t weu  ty-se  veu  thousand  Hve  hundred  dollars,  of  which 
amount  the  sum  of  three  thousand  dollars,  or  so  maoh 
thereof  as  may  be  necessary,  shall  be  used  to  remove  bars 
and  snags  from  and  to  otherwiso  improve  Wolf  Hiver  below 
Shawano.  Wisconsin;  and  two  thousand  dollars  of  said 
sum,  or  bo  much  thereot  as  may  be  necessary,  shall  be  used 
In  the  protection  of  and  in  fbrther  im])roving  the  harbor  of 
xelhge  established  and  partially  construct^  on  the  east 
shore  of  Lake  Winnebago,  Wisconsin,  under  the  provisions 
of  tlie  river  and  harbor  Act,  eip:htcen  Itniulred  and  ninety- 
six,  and  two  thousand  tive  huudreil  doilurii  ut  said  sum,  or 
so  much  thereof  as  may  be  necessary,  shall  be  used  in  the 
construction  of  a  retainitig  wall  on  the  north  side  of  the 
canal,  at  the  city  of  Kaulutona,  for  the  protection  of  said 
canal. 

yftaSSSm*    Impioviug  Saint  Croix  Biver,  Wisconsin  and  Minnesota: 
*  Gonl^uing  improvement,  nine  thousand  dollars. 

jyMenoBiinpe    Improving  Menominee  River,  Michigan  and  W^isconsin: 
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ber  thirtieth,  eighteen  hundred  and  ninety-six,  eighteen 

tlionsantl  nine  hundred  and  twenty  dollars. 

liiil>rovin«^  Ked  Kiver  of  tbn  North,  Minnesota,  and  its H.?wL^*TS|ff]|f 
tributaries;  Coutmuiug  improveaient, twenty-hve  thousaDd 
doUars,  of  which  earn  ten  thonsand  dollars,  or  so  much  Red  L«k« 
thereof  as  maybe  necessary,  shall  be  used  in  improving 
the  navigation  of  the  Ked  Lake  River. 

1  Tnproviug  Minnrsofa  K'iv«>r,  Minnesota :  Continuing  im-  Minneaot^ 
l)roven»eDt,  one  thousand  dollars;  said  sum,  or  so  mnch 
thereof  as  may  be  necessary,  to  be  used  in  removing  the 
bar  at  or  near  the  month  of  said  river. 

For  removing  a  sand  bar  at  the  month  of  Warroad  Kiver, 
Minnesota,  throe  thousand  dollars,  or  so  much  thereof  as 
be  necessary. 

For  making  a  survey  of  Red  Lake  and  Red  Lake  River,  n^Jtt^nt^ 
Minnesota,  with  a  view  to  the  constmotion  of  a  dam  withiuu.  ' 

locks  at  the  outlet  of  said  lake,  for  the  purpose  of  improv- 
ing the  navigation  of  the  Ked  Kiver  of  the  North  and  said 
Red  Lake  River,  Minnesota,  and  estimating  the  cost  of  said 
improvement,  five  thousand  dollars. 

For  making  a  survey  of  Otter  Tail  Lake  and  Otter  Tail  i^^l^^^  li^^] 
Biver,  Minnesota,  with  a  view  to  the  construction  of  a  dam  Mina. 
at  the  oMtlet  of  said  lake,  for  the  ]>iirpoHe  of  improving  the 
navigation  on  the  lied  liivei  of  the  North,  Minnesota,  and 
estimating  the  cost  of  said  improvement,  three  thousand 
dollars. 

For  making  a  further  survey  of  Big  Stone  Lake  and  L5ti'ftnd*L»kI 
Lake  Traverse,  Miniiesotn  innl  Stmth  Dakota,  with  a  view Tr»v«w«,  Mtoa,, 
to  ooustrnct  reservoirs  tl  u  t  t'in  Un  the  improvement  of  tho*"******^ 
navigation  of  the  MinncbuUi  iliver,  and  an  estimate  of  the 
cost  of  sueh  improvemeDts,  five  thousand  dollars. 

Improving  Wabash  River,  Indiana  and  Illinois,  above njft'jSii'iff**''* 
V  i  ncennes :  Completing  improvement,  Ibar  thousand  del- 
lars. 

Improving  Wabash  River,  Indiana  and  Illinois,  below 
Yinoennes:  Continuing  improvement,  fifteen  thousand 
dollars. 

Improving  Calumet  Kiver,  Illinois:  ContinniMir  improve- jif*'"""'^^'**' 
ment,  sixty  thousand  doll  ii  s:  Fromdedy  Thai  the  expend- 
iture  of  said  money  shall  be  made  upon  said  river  iiom  the  pri'vT-nient. 
month  thereof  to  the  forks  in  said  nver. 

Improving  Illinois  Kiver,  Illinois:  Oonthiuing  improve*  i,)^'*^  ^**'* 
ment,  one  hundred  thonsand  dollars. 

Illinois  River  ;ind  Des  IMaines  River,  Illinois:  The  Sec- p^*'^",^^  j* 
retary  of  War  is  directed  to  ap]>oint  a  lumrd  of  three  en- riven*,  in. 
gineers,  whieh  board  shall  make  a  snrvey  and  estimates  of  ^^^'^'^  ^ 
cost  fbr  the  improvement  of  the  I'pper  Illinois  River  and 
Lower  T>es  Plaiiies  River,  m  Illitiois,  with  a  view  to  the 
extension  of  navigation  trom  the  lllittois  River  to  Lake 
Michigan  at  or  near  Chicago  j  said  board  of  engineers  shall 
report  the  estimates  of  cost  for  a  channel  seven  feet  deeiK 
and  also  fbr  a  channel  eight  feet  deep,  throughout  said 
propose*!  route:  said  snrvey  and  estimates  of  cost  shall  be 
made  in  pnrsnanee  of  and  aecording  to  the  recommenda- 
tions ill  I  (  port  ol  .lauuary  tweuty-seveuth,  eighteen  huu- 
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(lre<l  an*!  niTioty  soven,  and  tliero  ia  bereby  appropriated 
for  the  expenses  of  said  board  and  such  survey  the  sum 
of  tbixty  thoofiand  dollars,  or  so  muck  thereoi  as  may  be 
neeeasary. 

BiwiV****'^'*'  Keservoirs  at  the  headwaters  of  the  Mississippi  Biver: 
R««ierT»iin»  at Coiit liiuiiiy:  i Ml provomcnt,  two  liuudred  and  ten  tlioii:?and 

^T'n*wii7'au«i  ^^^I'^rs.    The  lands  heroin  n  ppi  opri:Ued,  and  the  iiiiex- 

tvpair,  «ic.  pcnded  balance  of  former  appropriiitious  for  this  work, 
shall  be  exi>ended  for  the  neceasary  renewal  and  repair  of 
the  reservoirs  that  have  already  been  oomplet*  <1,  and  for 
the  purcliase  of  tl»e  hiinls,  or  easements  therein,  which  are 
neeessarily  sid)i«M'l  to  overliow  by  reason  of  the  lejjitiinate 
s^i'r^'  B  „fOi>eratiou  id  the  said  uompleted  reservoirs:  I'rorititd^  Tliat 
80  ranch  of  said  funds  as  may  be  required  may,  in  the  dis- 

Ka»i!ili.,^ii!'il'i  «'"etion  of  the  Secretary  of  War,  be  expended  in  making 

•rvoin,W'  full  and  accurate  surveys  of  the  tiowage  lines  of  Winiiibi- 
poshish,  Leech  Lake,  Foi^egama  Falls,  and  Pine  River  res- 
ervoirs, and  iu  permanently  marking  sueh  lines  on  the 
Fu»o*^SftHiiy  grouud ;  also  in  making  a  survey  aud  iuvestigatiou  to  deter* 
mine  the  causes  of,  and  the  means  of  preventing,  the 
excessive  Hoods  on  the  river  between  the  Goverunieut  dam 
at  8nndy  Lake  and  Brainerd,  Minnesijta,  and  the  effect 
thereof  on  the  interests  of  navigation:  rroiidtd  further^ 

iiJniim«nt'*'i»inb  fuuds  a  sum  of  not  exceeding  two  thousand  five 

BiTwtMsrvoir.*'  hundred  dollars  may  be  used,  and  is  hereby  made  available, 
for  tIiei)aynientof  danni;res,  if  any,  to  lands  and  tenements 
caused  by  the  failure  ol  the  natural  embankment  of  the 
Pine  liiver  reservoir  on  J  uue  seventeenth,  eighteen  huu- 
dred  aud  ninety  six. 

m7h  a  u  8  "p  p  i        ^^'^^    accordance  with  the  plans  and  specificatious 

iv  i  verOi»aiiiii«-of  tlie  Mi-ssirisijjpi  River  Commission : 

"'"n ew  OrieM*.         tbe  harbor  of  New  Orh^ans,  Louisiana:  C^ontinuing 

I"  improvement,  one  hundred  and  ten  tlioiisjind  dollars. 

vw«ii%  harbor  of  Natchez  and  \  idalia,  Mississippi  aud 

MKi  u.        Louisiana,  fifty  thousand  dollars. 

Twrn?"'****'  harbor  of  Memphis,  Tennessee:  The  Mississippi 

River  Commission  is  directed  to  examine  th«>  harbor  at 
Memphis,  Tennessee,  and  report  what  improvement,  if  any, 
should  be  made  to  remove  the  bar  in  front  of  the  city  of 
Memphis,  together  with  the  cost  thereof. 
•i2!j**HTi?i,"  re<;tiflcation  of  Bed  and  Atchafiilaya  rivers,  Louisi- 
La.  ana:  Gontinniug  improvement,  twenty-five  thousand  dol- 

lars. 


wilMH^ubxrHui  improving  the  Mississippi  Kiver,  between  the  Chicago, 
ami  HiaiiMipoUB,  Salut  Paul,  Minneapolis  and  Omaha  Bailroad  Bridge  at 
*  '  Saint  Paul,  and  the  Washington  Avenue  Bridge  at  Minne- 

apolis: Oontinuing  improvement,  one  hundred  and  fifty 
Sntnito.  thousand  dollars:  Provided^  That  a  contract  or  contracts 
may  be  entered  into  by  the  Secretary  of  War  for  such 
materials  and  work  as  may  be  necessary  to  complete  said 
improvement,  or  said  niaterial  may  be  purchased  and  the 
work  done  otlierwise  than  by  contra)  t,  to  be  paid  for  as 
appropriations  may  from  time  to  tinie  bo  made  by  law,  not 
to  exceed  in  the  aggregate  eight  hundred  aud  fifteen  thou- 
sand  five  hundred  and  seven  ty -nine  dollars  and  tiiirty  tbree 
cents,  exclusive  of  the  amount  herein  and  heretofore  appio- 
priated. 
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For  improviDg  the  Missouri  Biyer  from  its  month  to  Sioux  ^i"** 
Oity,  Iowa,  according  to  plans  and  Hpeoifloattons  of  the 

Missouri  liiver  Ooinmission,  om»'  ImiKired  thoasand dollars: 
rroridedj  That  of  thin  -Huounl  the  following  sums,  or  so  Pnm»o$. 
much  thereof  as  may  be  necessary,  in  the  discretion  of  the 
Socretary  of  War,  shall  be  expended  for  continuing  improve- 
ments  at  the  following  places,  namely:  For  work  at  the 
mouth  of  K;uv  Kiver,  in  Misso'i  i.  tp.«'  thoti^ninl  dollars; 
for  work  on  the  ri<;ht  bank  above  the  niouih  of  Little  Iilue 
Kiver,  in  Missouri,  iive  thousand  dollars;  for  work  above 
Glasgow,  Misflonri,  ten  thoasand  dollars;  for  work  near 
Hantsdale,  Missouri,  ten  thousand  dollars;  for  local  works 
above  Kansas  City,  Missouri,  not  yet  conjpletetl.  twenty 
thousand  dollars;  for  repairs  on  works  and  eontin-icneies, 
lifteen  thousand  dollars:  Frovided^  aUo,  That  of  tlie  said  snag.b<>at«.cu». 
amount  Of  one  hundred  thousand  dollars  the  snm  of  thirty- 
five  thoasand  may  be  expended  in  operating  snag-boats  on 
the  Missouri  Kiver  between  Sionx  City  and  its  mouthy  in 
removing  snags,  wrecks,  atul  other  obstriiclious. 

To  repair  the  south  bank  of  the  Missouri  lliver  at  the  Jmutii.  Monu 
town  of  Judith,  Montana,  five  thousand  dollars. 

To  repair  the  levee  at  the  town  of  Fort  Benton,  Montana,  ii«nt<», 
and  con  hue  the  river  within  its  present  limits,  five  thousand 
dollars. 

Improving  Gasconade  Kiver,  Missouri:  Coutiuuing  i^'uSi'S'^*** 
provement,  fifteen  thousand  dollars. 

Improving  Osage  Biver,  Missouri,  by  the  construction  of  ^/J'*^ 
a  lock  and  dam  in  iwjcordanee  with  the  plan  and  estimate 
subnn'tted  by  the  Missouri  I'irer  rornmission  iti  their  report 
of  July  twelfth,  eighteen  iiundrcii  aud  ninety-eight,  and 
printed  in  Volume  iSix  of  the  Ke])ort  of  the  Chief  of  Engi- 
neers for  the  year  eighteen  hundred  and  ninety-eight, 
twenty-live  thousand  dollars:  Vnn-hlid^  Tlnit  the  Secre-  ProvUo. 
tary  of  NVar  may  enter  into  a  contract  or  eontrnets  for  such 
work  and  materials  as  maybe  necessary  for  the  eompletiou 
of  such  lock  and  dam,  or  the  nmtcrials  may  be  purchased 
and  tbe  work  done  otherwise  than  by  contract,  to  be  paid 
for  as  ai)propriations  may  from  time  to  time  be  made  by 
law,  Tiot  to  exceed  in  the  aggregate  one  hundred  and  forty- 
ttix  thousand  dollars,  exclusive  of  the  amouut  heieiu  aud 
heretofore  appropriated. 

Improving  Missouri  Kiver:  For  the  removal  of  obstmc-  improving 
tioDs  in  the  Missouri  fiiver  above  Sioux  City,  Iowa,  fifty »! '.nestouxCiS; 
thousand  dollars.  lowa. 

Improving  Missouri  Kiver:  Continuing  improvement, 
above  Sioux  City,  to  and  including  liismark,  one  hundred 
and  seventy  thousand  dollars,  to  be  exi>ended  in  the  dis- 
cretion of  the  Secretary  of  War. 

For  the  improvement  of  the  Missouri  Kivei-  <mi  the  Ne- 
braska side  opposite  Sioux  City,  Iowa,  and  frtnn  tiie  lower 
limits  thereof  to  a  point  oj>posite  Klkpoint  in  South  Dakota, 
the  sum  of  twenl^-five  thousand  dollars,  to  be  expended 
under  the  direction  of  the  Secretary  of  War. 

ImprovinLi:  Sacramento  Kiver,  < 'nlifornia,  from  the  <'it,v  of 
SaeranuMito  to  th<' nunith :  Continning  injpri»veuient,  thirty 
thou!>aud  doIlari>;  Provided^  That  a  contract  or  contracts  ^•Jjv. 
may  be  entered  into  by  the  Secretaiy  of  War  for  such  ma- 
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.  terials  and  work  w  may  be  neoMsary  to  carry  oat  the  re- 
vised project  printed  in  House  Document  Number  One 

hundred  and  ei<;lity-8ix,  Firty-J^fth  ConjrresB,  Bccond  ses- 
Rioii,  and  Uous©  Document  Number  I  'orty  eiplit,  Fifty-fiftk 
(Jongress,  third  session,  to  be  paid  for  as  appropriations 
may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
aggregate  the  sum  of  two  hundred  and  titty  thoantnd  dol- 
lars, excdusive  of  amount  herein  find  heretofore  appropri- 
Aoo«pt  nil  ce  ated.   The  Secretary  of  War  is  hereby  authorized  to  accept 
Jy°]ijjjj"^""^jjj*lix)ui  the  State  of  Cahfornia  the  use  of  any  dredger,  or  ap- 
thoiiMd.       pHanceti  owned  or  controlled  by  said  State,  conformably  to 
any  offer  thereof  by  the  said  State;  and  the  SecreUiry  of 
War  is  hereby  authorized  to  use  any  such  dre<iger  or  appU> 
auces  in  any  river  or  liarbor  improvement  that  may  be 
prosecuted  therein  by  the  United  States,  either  on  the  part 
of  the  United  States  alone  or  ooi^ointly  with  said  State: 
Prorito.       Provided,  That  nothing  shall  be  paid  to  the  State  of  Call- 
Kop»jiii«>ut.  f,,j.  ^^f,       Qf        dredger,  and  that  nothing  herein 

contained  shall  create  any  liability  against  the  United 
States. 

iir.str.miii.-  nr  That  tho  provisions  of  an  Act  of  Oongress,  entitled  ^<An 

c«ufo?iiia^  '^'""Act  making  appropriations  for  sundry  civil  expenses  of 
ssthCttu^  *Si'^^'^*  ('lovcninieiit  for  tlie  fiscal  year  endin'^^  June  thirtieth, 
eighteen  hundred  and  ninety-nine,  and  for  other  pur|M>ses,'' 
approved  July  tirst,  eighteen  hundred  and  ninety  eight, 
ARrcrmentt}!  .!  authorizing  the  Secretary  of  War,  in  expending  certain 
KTouiy  t'.!  spei'ifled  appropriations  in  the  preparation  for  and  con- 
state (v,r  huff  ex- gti-m-tjon      certain  works  for  the  restrainin<x  or  impoimd- 
w  futuTB  !mvl  ing  of  mining  debris  in  the  State  of  California,  to  enter  into 
a  contract  or  contracts  wherein  the  contractor  or  conti-act- 
ors  shall  look  solely  to  that  State  for  one-half  of  snch  ex- 
])ense,  and  that  tlie  United  States  sliall  in  no  wise  be  liable 
for  said  one  half,  are  hereby  extended  to  any  appropria- 
tions, when  made,  that  may  hereafter  be  made  ior  said 
purposes. 

Work  done  by    That  tho  SecTetaTj  of  War,  in  carrying  out  the  proyislons 

ll^jliUbb  ti^^riu     any  Act  of  Congress  providing  for  the  restraining  or 
•nffidometo     impounding  of  mining  debris  in  California,  may,  in  his  dis- 
cretion, when  in  his  judgment  the  aggregate  of  appropria- 
tions already  made  by  said  State  and  Congress  and  avail- 
able  thereforare  sufficient  to  complete  the  same,  undertake 
the  works  necessary  thereto  by  hired  hibor  and  by  pur- 
chase of  supplies  and  materials  therefor,  and  may  accept 
payuieuts  on  account  thereot  as  the  work  progresses  onder 
and  according  to  the  provisions  of  the  acts  of  the  legisla- 
tnre  of  said  State  ibr  such  purposes. 
SnnJonqaiii    Imi)rovinp:  San  Joaquin  liiver,  California:  Continuing 
Kivw,c«i.       improvement,  twenty  thousand  dollars,  to  be  expended  in 
dredging,  making  cut  otl's,  or  otherwise  improving  said 
river,  and  Stockton  and  Mormon  Ghannels  to  the  heads  of 
nayigation. 

p  e  t •  1  n  m  ft  ImproviD c:  1  Vtaluina  Creek,  California:  Oontinning  im- 
Creek,  c»i.      provcmcnt.  I(»;ir  thousand  dollars. 

Upper  coium-  Improving  Ui)per  Columbia  and  Snake  rivers,  Oregon 
JiTe™ '  ureg  lid  Waahington:  Continuing  improvement,  seven  thou- 
WMhl         sand  five  hundred  dollars. 
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Improvement  of  Coos  River,  Oregon:  Oompleting  im- ^jCoo«  bivw, 
provemeut,  three  thonsand  dollars. 

Caual  at  Cascades,  Columbia  River,  Oregon;  Contlnaing  ^^^"'^jj^jf JJ 
improvtMneiit,  seventy-fivt*  thousand  dollars.  daom&i. 

luil)rovin^  Lou^  Tom  liiver,  Oregon:  The  sum  of  three „^qJ^*"^^' 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary  Lawa^'isiNM. 
to  be  expended  in  the  disoretton  of  the  Secretaiy  of  W«r^"ft£!Sf;'iP#l?i 
is  hereby  transferred  from  the  balance  remaiuinp:  ^  ^"KJISmJ  riV 
credit  of  tlie  appropriation  made  June  fourth,  eijjliteen  huu-  er,  above 
dred  and  niuety-seveu,  Sundry  Civil  Act,  for  the  improve- 
mcut  of  the  Willamette  liiver  above  Portland. 

Improying  Lower  Willamette  River  in  front  of  and  below  n^^t^t  o*u  w??" 
Portland,  Oregon,  and  Columbia  Kiver  below  the  Willa-  Oreg.,  Columbia 
mette  I'ivor  in  Oregon  and  Washington:  ('ontiuuing  ini'  wl^w' 
provement,  one  hundred  and  iifty  thousand  dollars. 

Improving  Coquille  Kiver,  below  Coquille  City,  Oregon:  q^^"*****'**'* 
ContiDning  improvement,  forty  thoaeand  dollars. 

Improving  Olatskanie  River,  Oregon:  To  complete  im- e^'JSSJ^**^' 
provement  recommended  in  report  printed  in  House  Uocu-  * 
ment  Number  Two  hundred  and  eitrhtcen,  Fifty  fifth  Con- 
gress, second  session,  thirteeu  thousand  dollars. 

For  ganging  waters  of  the  Oolnmbia  River,  meaenring,^^""*^  ^ 
tidal  and  river  volumes,  one  thousand  dollars. 

ImprovinfT  Upper  Cocjuille  Kiver,  between  Coquille  ^ity  JJPP«Coqiiiu» 
and  Myrtle  Point,  Oregon:  Continuing  improvement,  nine  ^•"■^ 
thousand  dollars. 

Improving  Colombia  River  below  Tongae  Point  by  way 
of  the  Soath  Channel  in  front  of  Astoria,  Oregon,  in  ac-  ^lat  * 
cordance  with  project  submitted  in  the  Annual  li<'i>ortof 
the  Chief  of  Eufjineers  for  eighteen  hundred  and  ninety- 
five:  Completing  improvement,  seventy -one  thousand  dol- 
lara. 

For  improvinfj  Clearwater  River,  Idaho:  Completing  im-  ^jJlJ^i^J,** *' 

provement,  ten  thousand  dollars.  ' 

Improving'  Cowlitz  Kiver,  Washiugtou:  Continuing  im- ^Cowuu  Kiver, 
provement^  three  thousand  dollars. 

For  the  improvement  of  the  Lewis  River,  Washington,  ^y^^'*  **^» 
from  its  mouth  to  Lacenter,  according  to  the  plan  submit- 
ted by  the  Chief  of  Engineers  in  his  annual  report  for  the 
year  eighteen  hundred  and  ninety-seven,  ten  thousand  dol- 
lars. 

Improving  Paget  Sonnd  and  its  tribntaiy  waters,  Wash-  8004 
ittgton:  Continuing  Improvement  in  acoordanoe  with  ap- 
proved project^*,  twenty  thonsand  dollars. 

Improving  Cbehalis  Kiver,  Washington:  JTor  snagging,  ^behaiu  Kiver, 
three  thousand  dollars.  " 

For  the  improvement  of  the  Pend  Oreille  River,  Wash-,^^^*\^;;,<;^>l<» 
ington,  from  Albany  Falls  to  the  town  of  Metalline,  Wash- 
ington, in  aoeordanoe  with  approved  plans,  ten  thonsand 
dollars.  ^ 

Improving  ISwinomish  Slough,  Washington:  Continuing gjjjj^^j^* 
improvement,  twenty  thousand  dollars. 


Improving  Willapa  River  and  Harbor,  Washington  :,'^i;i?p« 
Continning improvement  in  accordance  with  approved  proj- 
ect, five  thousand  dollars:  Proridvtl,  That  m  the  disere-  ,  haiTTthrou^rh 
tion  of  the  Secretary  of  War  so  much  of  this  amount  as  nosih  luvor  jku. 
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mny  l)e  necessary  shall  be  oxi>ende(l  for  more  thoroughly 
clrarivLT  a  rliainicl  throui;h  thv  North  River  jam. 

•r* VMh.'" '^'^     Improving  Okaiinjroii  Itiver,  Washnigton:  Coiitmniiig" 
'       *       improvemeut  in  accorihiuce  with  project  priuted  in  the 
Antmal  Keport  of  the  Chief  of  Engitiem  for  eighteen 
hiiiidnMl  aiul  ninety-eight,  fifteen  thousand  dollars. 

ju^^i'iMi"wiitrTj  *''^P^^*     water  in  tidal  waters,  whenever  referrrd  to 

deiiii^d!       ^  ill  this  Aci,  shall  l>e  uixlerstoood  to  mean  the  depth  at 
mean  low  water  unless  otherwise  expressed. 
Ain.r'.|.ri.itioii«   Appropriations  made  for  the  respective  works  herein 

pfm  1m  well  oi*  ^  much  thereof  as  may  be  neoessary,  may,  in 

bupruvwiieiit.         (Hscn-tioii  ot"  the  Secretary  of  War,  be  nspd  tor  the  re 
pair  ;iiul  lestotatiot)  of  s;nd  works  whenever  trom  any 
cause  they  liavi  bct-uuic  si  riously  impaired^  as  well  as  lor 
the  farther  improvement  of  said  worlcs. 
prcHniiiMiy«z.    gso.  2.  For  preliiiiluary  examinations,  surveys  (except 

^"iU^  •"'"where  otherwise  herein  especially  provided  for),  contingen- 
cies, expenses  comipct^d  with  inspection  of  bridire?!,  the 
service  of  notice  rci^uired  in  such  Ciises,  the  examination 
of  bridge  sites  and  reports  thereon,  and  for  incidental  re- 
pairs for  which  there  is  no  special  appropriation  for  rivers 
f*""*^*.  ,  and  harbors,  two  hundred  thousand  dolhirs:  Proruhd, 

dasiKtifttedlhat  no  i»relimin:iT y  exaininatioiis,  survey,  project,  or  esti- 


mate for  uew  works  other  than  those  designated  in  this  or 
some  prior  Act  or  resolution  shall  be  made:  AndprovHed 
Baport*.  etc  further^  That  after  the  regular  or  formal  report  on  any  ex- 

araination,  survey,  project,  or  work  under  way  or  proposed 
is  submitted,  no  8n])pleinentnl  or  additional  report  or  esti- 
mate for  the  same  tibcal  year  shall  be  made  unless  ordered 
by  a  concurrent  resolution  of  Congress.  The  Government 
shall  not  be  deemed  to  have  enterod'  upon  any  project  for 
the  improvement  of  any  waterway  or  harbor  mentioned  in 
this  Act  until  funds  for  the  commeneeTneT^t  of  the  proposed 
work  siiall  have  been  actually  approi)naL4id  by  law. 

r/,*mm""*  Sbc.3.  ThattherresidentoftheUuitedStatesof  America 
In  vcsiiv'A  t  ioD  be  and  he  is  hereby  authorized  and  empowered  to  make  fhll 

SmS auMi?"*  complete  investigation  of  the  Isthmus  of  Panama  with 
a  view  to  the  constmetioii  of  a  canal  by  the  United  States 
across  the  same  to  connect  the  Atlantic  and  Pacific  oceans; 

mnd'^^ViSiml'^^^^^       President  is  authorized  to  make  investigation  of 

TontM.  any  and  all  practicable  routes  for  a  canal  across  said  Isthmus 
of  Panama,  and  {larticularly  to  investigate  the  two  routes 
known  resinvl  i^•<'ly  as  the  NieamjjuaTi  roiiteand  the  Panama 
route,  with  a  view  to  determining  the  most  ])racticab]e  and 
feasible  route  for  such  canal  tiigether  with  the  proximate  and 
probable  cost  of  constructing  a  caiial  at  each  of  two  or  more 

Lu^'^'"'      of  said  roates:  And  the  President  is  further  authorised  to 

^  investigate  and  ascertain  what  rights,  privileges  and  fran- 

chises if  any  may  be  lield  and  owned  by  any  corporations, 
a.s8ociatious  or  individuials,  and  what  work,  li  any,  ha^s  been 
done  by  such  corporations,  associations  or  individuals  in  the 
construction  of  a  canal  at  either  or  any  of  said  routes,  and 
particularly  at  the  so-called  Nir;iT  aguan  and  Panamaroutes 

—coBtofiiarcba*  res])eetively;  and  likewise  to  ascertain  the  cost  of  pnrchas- 
ing  all  of  the  rights,  privileges  and  franchises  held  and 
owned  by  any  such  corporations,  associatloDa  and  individ- 
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iials  in  any  and  all  of  sncb  roates,  parfcicnlarly  tlie  eaid 

Nicarairiiaii  rontc  and  the  said  P;uiaina  route;  and  likewise  ^Co«t«fi»rb<w 

■        ■  111  ftttHIBlIlL 

to  ascertain  the  probable  or  pro\iiM;it»»  cost  ot  coTistruct- 
iug  a  suitable  harbor  at  each  ot  the  teriuiui  of  said  caual, 
witli  the  ))robable  anuual  cost  of  maintenance  of  said  har- 
bors respectively.  And  generally  the  President  is  author* 
i/ed  to  make  such  lull  and  complete  investigation  as  to  • 
determine  the  most  leasible  and  prat  ticable  route  across 
said  istlimus  for  a  canal,  together  with  the  cost  of  cou8truct>- 
iiig  the  same  and  placing  the  same  under  the  control,  mau* 
agement  and  ownership  of  the  United  States. 

Sk(".  4.  To  enable  the  President  to  make  the  investiga-  B«giMWi. 
tioTis  and  ascertaiiinicnts  herein  provided  tor,  ho  is  hereby 
authorized  to  emi)Ioy  in  said  service  any  of  the  engineers  of 
the  United  States  army  at  his  discretion,  and,  likewise  to 
employ  any  engineers  in  oivil  life,  at  his  discretion,  and  any 
other  persons  necessary  to  make  such  investigation,  and  to 
tlx  the  eoinj)ensation  of  any  and  all  of  such  engineers  and 
other  persons. 

Seo.  6.  For  the  purpose  of  defraying'the  expenses  neces-  ^^pp^p^^^^^ 
sary  to  be  incurred  in  making  the  investigations  herein  pro-  ' 
vided  for,  there  is  hereby  appropriated  ont'^f  any  money 
in  tlM'  Tfcasury  not  dtherwise  appropriated,  the  sum  of  one 
million  doUais,  or  so  much  thereof  as  may  be  necessary^  to 
be  disbursed  by  order  of  the  President. 

Seo.  0.  That  the  President  is  hereby  requested  to  report 
to  Congress  the  results  of  such  investigations^  together  with 
his  recommendations  in  the  ]>remise8. 

Seo.  7.  That  the  Secretary  of  War  shall  cause  tiie  Chief  ■ '^iS,'g},^S"rt 
of  Kugineers  of  tlie  United  iStates  Army,  in  submitting  his«Wuw  dggtorm. 
annual  reports  to  Congress  with  regard  to  works  of  river 
and  harbor  improvement  under  his  charge,  to  state  what 
deterioration,  if  any,  has  taken  ]daceby  destruction,  decay, 
obstructions,  or  otherwise,  in  connection  with  any  of  such 
works,  together  with  an  estimate  of  the  cost  of  rebuilding, 
or  repairing  such  works,  or  removing  such  obstructions; 
and  he  shall  also  cause  the  said  Chief  ot  iMipfineers  to  ree- 
oinriiend,  with  his  reasons  therefor,  the  discontinuance  of 
appropriations  for  any  river  and  harbor  work  which  he  may 
deem  unworthy  of  further  improvement. 

Sbo.  8.  That  the  Secretary  of  War  is  directed  to  eaase^,^;^^^^^;; 
to  be  prepared  and  reported  to  Congress  a  list  of  all  piers,  •  i'  o<x  ui>i.  ii  hy 
wharves,  and  other  structures  or  property  pertaining]:  tol'itiJi''  oorporm- 
river  and  harbor  works  beloni^in-^  to  the  Government  ot  the 
United  •St4itcs  now  occupied  by  pi  i  vate  corporations  or  per- 
sons, together  with  the  terms  ui>on  which  sueh  piers,wharve8y 
or  other  property  are  occupied,  and  the  date  of  the  agree* 
mcKt  or  permission  granting  tli<'  privilcfre  to  ofcnjiy  fbo 
same,  unci  shall  make  such  recommendations  as  he  may  deem 
desirable  in  coiinectiou  therewith. 

Sbo.  9.  That  it  shall  not  be  lawful  to  construet  or  com-  congMMtoM. 
mence  the  construction  of  any  bridge,  dam,  dike,  or  cause- t&^^^id^M 
way  over  or  in  any  port,  roadstead,  haven,  harbor,  canal,  m^'k"'''- 
navigable  river,  or  otlier  navigable  water  of  the  United -»|»pTttT«i  of 
Suites  until  the  consent  of  Congress  to  the  buildiug  of'^** 
sueh  atraetnrea  shall  have  been  obtained  and  until  the 
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plans  for  the  Bame  shall  hnvn  bppn  siiljmitted  to  and 
approved  by  the  Ohief  of  Eugiueers  aud  by  the  tiiicretary 
of  War:  Provided^  That  saoh  stniotiires  may  be  bnilt 

»uVhoii«.*«rtr^  onder  aathority  of  tbe  legrislAtiire  of  a  State  across  rivers 

ti  rswhoUjr with- and  otlior  wntrrwiivR  the  navigable  portions  of  which  lie 

iu state.         wiinlly  wiUiiii  the  limits  of  ti  single  State,  provided  the 
^      location  aud  plana  thereof  are  submitted  to  aud  approved 
by  the  Chief  of  Eagiaeers  and  by  the  Secretary  of  War 
before  ecniBtnicttion  Is  oommeuoed:  And  provided  /Mker, 
TVTiatiwftan  That  when  X)lan8  for  any  bridge  or  other  stractare  have 

P**"'-  been  approved  by  the  Chief  of  Engineers  and  by  the  Sec- 

retary of  War,  it  shall  not  be  lawful  to  deviate  from  such 
plans  either  before  or  after  completion  of  the  stractare 
unleaB  the  modifleation  of  said  plane  has  preTioaely  been 
submitted  to  aud  received  the  approval  ot  the  Ohief  of 
Engineers  and  of  the  Secretary  of  War. 
NoobKtrncfioii    Sbo.  10.  That  thc  creation  of  any  obstruction  not  affirm- 

iuu^di!^'.'''"'''tt^vely  authorized  by  Congress,  to' the  navigable  capacity 
of  any  of  the  waters  of  the  United  Statee  is  hereby  pro- 
woruoutaidehibited^  and  it  shall  not  be  lawlhl  to  bmld  oroommence 

jSmSSl  ^""^  the  building  of  any  wharf,  pier,  dolphin,  boom,  weir, 
breakwater,  bulkhead,  jetty,  or  otln  i  structures  in  any 
port,  roadstead,  haveu,  harbor,  cauai,  navigable  river,  or 
Other  water  of  the  CJnited  States,  oatside  established  ha^ 
bor  lines,  or  where  no  harbor  lines  have  been  established, 
except  on  plans  recommended  by  the  Chief  of  Engineers 
Excavation  8.  and  authorized  bv  the  Sot-retary  of  War:  and  it  shall  not 

in  ohtuineie  only  be  lawful  to  excavate  01  hil,  or  in  any  manner  to  alter  or 

wimro  MtkoE^nioiijiy  course,  locatioo,  eonditioiiy  or  eapacity  of,  any 
port,  roadst^iid,  haven,  harbor^  canal,  lake,  harbor  of  ief< 
nge,  or  indosure  within  the  limits  of  any  breakwater,  or 
of  the  channel  of  any  navigable  water  of  the  United 
States,  unless  the  work  has  been  recommended  by  the 
Ohief  of  Engineers  and  authorised  by  Hie  Sq^tary  of 
War  prior  to  beginning  the  same. 
MAUdgMBt    Sec.  11.  That  where  it  is  made  manifest  to  tlie  Secre- 

Murbnmm*  ^y^^j.  ^i^.^^  ^^^^  establishment  of  harbor  lines  is 

essential  to  the  preservation  and  protection  of  harbors  he 
may,  and  is  hereby,  anthorised  to  eanse  snc^  lines  to  be 
established,  beyond  which  no  piers,  wharves,  bulkheads, 
or  other  works  shnll  he  oxt^'ndcd  or  deposits  made,  except 
under  such  regulations  as  may  be  prescribed  from  time  to 
time  by  him:  Provided^  That  whenever  the  Secretary  of 

for  "tide  "water  War  granCs  to  any  person  or  persons  permission  to  extsod 

Siers,  wharves,  bulkheads,  or  other  works,  or  to  malce 
eposits  in  any  tidal  harbor  or  river  of  tlje  United  Stntes 
beyond  any  harbor  lines  established  under  authority  of 
the  United  States,  he  shall  cause  to  be  ascertained  the 
amonnt  of  tide  water  displaced  by  any  sneh  stmotore  or 
by  any  such  deposits,  and  he  shall,  if  he  deem  it  neces- 
sary, require  the  parties  to  whom  the  permission  is  given 
to  make  compensation  for  such  displacement  either  by 
excavating  io  some  part  of  the  harbor,  incUidiug  tide- 
water channels  between  high  and  low  water  mark,  to  sneh 
an  extent  as  to  create  a  basin  fbr  as  mnoh  tide  water  as 
may  be  displaced  by  such  structure  or  by  such  rlei^osit^ 
or  in  any  other  mode  that  may  be  satisfActory  to  him. 
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Sbo.  12.  That  every  person  and  every  corporation  that  ^ 
shall  violate  auy  of  the  proviBioDS  of  aeetione  nine,  tBn,4ui«g.  *^ 

and  eleven  of  this  Act,  or  auy  rale  or  regulation  made  by 
the  Secretary  of  War  in  pnrstiance  of  the  provisions  of  tlio 
said  Becliun  fourteen,  shall  be  deemed  guilty  of  a  luiiuie- 
meaner,  and  on  eonviotion  thereof  shall  be  punished  by  a 
floe  uot  exceeding  twenty-five  hundred  dollars  nor  leas  « 
than  five  hundred  dollars,  or  by  iiii]H-is;oiinient  (in  tho  vAm 
of  a  natural  person)  not  exceeding  one  year,  or  by  both 
such  punishments,  in  the  discretion  of  the  court.  And 
fhrther,  the  removal  of  any  atmetnres  or  parts  of  8tmo> 
tares  erected  in  violation  of  the  provisions  of  the  said  seo- 
tions  may  be  enforced  by  the  injunction  of  ;my  circuit 
court  exercising  jurisdiction  in  any  district  in  which  such 
structures  may  exist,  and  proper  proceedings  to  this  end 
may  be  institated  under  the  direction  of  the  Attorney* 
General  of  the  United  States. 

Sep.  13.  That  it  shall  not  bo  lavrfnl  to  tlirow,  discharcre,  ^v«*i^^gr»r- 
or  deposit,  or  cause,  sutler,  or  procure  to  be  thrown,  dis-  w«t«»  foii»ii- 
charged,  or  deposited  either  from  or  out  of  any  ship,  barge,  ^ 
or  other  floating  craft  of  any  kind,  or  from  the  shore,  wharf^ 
mannfaetoring  establishment,  or  mill  of  any  kind,  any 
refuse  matter  of  any  kind  or  description  whatcvtT  other 
than  that  flowing  from  strtt  ts  and  sewers  and  passing 
therefrom  in  a  liquid  state,  into  any  navigable  water  of 
the  United  States,  or  into  any  tributary  of  auy  navisable 
"water  from  which  the  same  shall  float  or  be  washed  into 
such  navifjable  water;  and  it  shall  not  be  lawful  to  depf)8it, 
or  cause,  sutler,  or  i)rocnre  to  be  <ley>osit(Ml  material  of  any 
kiud  in  auy  place  ou  the  bank  of  any  uun  igable  water,  or 
on  the  bank  of  any  tribatiuy  of  any  navigable  water,  where 
the  same  shall  be  liable  to  be  w  ashed  into  such  navigable 
water,  eitlier  by  ordinary  or  high  tides,  or  by  storms  or 
floods,  or  otherwise,  whereby  navigation  shall  or  may  be 
impeded  or  obstructed:  Provided^  That  notiiing  herein  /vwr{*». 
oontained  shall  extend  to,  apply  to,  or  prohibit  the  opera-  to'iJiluje  wwkl* 
tions  in  eonneetton  with  the  improvement  of  navigable 
waters  or  constrnction  of  public  works,  considered  iiecos- 
snrv  and  proper  by  the  Unit^^d  Statf»j^  otlicors  supervising 
such  improvement  or  public  work:  And, provided  further^ 
That  the  Secretary  of  War,  whenever  in  the  judgment  oi-v^^f^^ 
the  Chief  of  Engineers  anchorage  and  navigation  irill  notSSidSMita. 
be  injured  thereby,  may  permit  the  deposit  of  any  material 
alK)ve  mentio!HMl  in  navi^'"al)le  waters,  within  limits  to 
be  defined  and  under  conditions  to  be  prescribed  by  him, 
provided  application  is  made  to  him  prior  to  depositing 
such  material;  and  whenever  any  permit  is  so  granted  the 
conditions  thereof  shall  be  strictly  complied  with,  and  any 
violation  thereof  shall  be  unlawful. 

Sec.  14.  That  it  shall  not  be  lawful  lor  any  person  or  udng.  •%«., 
persons  to  take  possession  of  or  make  use  of  for  any  pur-  ZSHnS^iiS^ 
pose,  or  build  upon,  alter,  deface,  destroy,  move,  injure, 
obstruct  by  fastening  vessels  thereto  or  otherwise,  or  in 
any  manner  whatever  impair  the  usefulness  of  any  sea 
wall,  bulkhead,  jetty,  tlike,  levee,  wharf,  pier,  or  other 
work  built  by  the  United  States,  or  any  piece  of  plaut^ 
floating  or  otherwise^  used  in  the  constniotion  of  sitch  work 
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Qiider  the  control  of  tlie  United  States,  Id  whole  or  iti  part^ 
Ibr  the  preservation  and  improvement  of  any  of  its  navi* 

gfrtble  waters  or  to  prevent  floods,  or  as  bonndary  marks, 
tide  ganjjes,  snrvevinj^  stations,  buoys,  or  otl»er  established 
iiiiirks,  nor  remove  for  ballast  or  other  purposes  any  stone 
JVMrfM.       or  other  material  conipo»;ing  sneh  works:  Frorided,  That 

2i*Ji5^lJ*JJJ' tlu  Si  r letary  of  War  may,  on  the  recommendation  of  the 
Chief  of  lMiL;i?i»'ors,  f^rant  permission  f(»r  tltp  temporary 
oceii])atH'ii  (ir  use  of  any  of  the  afon  nuMiiioned  public 
works  wht-u  iu  IiIh  judgment  such  occupation  or  use  will 
not  be  injnrions  to  the  pablic  interest. 

b,^»*I,?hiiiJI    Sec.  15.  That  it  shall  not  be  lawful  to  tie  np  or  andior 

T«M4a«.  vessels  or  other  craft  in  navifrnble  cliaiiiiels  in  such  a  man- 

ner as  to  prevent  or  obstruct  the  passage  of  other  ve^ssels 

•BLk umba/etol.^^  cFaltj  OF  to  Voluntarily  or  carelessly  sink,  or  permit  or 
cause  to  be  sank,  vessels  or  other  craft  in  navijrabie  clian* 
nels;  or  to  float  loose  timber  and  logs,  or  to  float  what  is 
known  as  sack  rafts  of  timber  and  hvj;<.  in  streams  or  chan- 
nels actually  navigatetl  by  steamboats  iu  such  manner  as 

— «iuiiM>«fowiier  to  obstruct,  impede,  or  endanger  navigation.  And  when* 
ever  a  vessel,  raft^  or  other  craft  is  wrecked  and  sunk  in  a 
navigable  channel,  acci<lentally  or  otherwise,  it  shall  be 
the  duty  of  tlic  owner  of  such  sunken  craft  to  immediately 
mark  it  with  a  buoy  or  beacon  during  the  day  and  a  lighte<l 
lantern  at  night,  and  to  maintain  such  marks  until  tlie 
ennkcn  craft  is  removed  or  abandoned,  and  the  ne^dect  or 
failure  of  the  said  owner  so  to  do  shall  be  unlawful;  and 
it  shall  be  the  duty  of  the  owner  of  such  sunken  craft  to 
commence  the  immediate  removal  of  the  same,  and  prose- 
cute such  removal  diligently,  and  failure  to  do  so  shall  bo 
considered  as  an  abandonment  of  such  craft,  and  Rubject 
the  same  to  removal  by  the  United  States  as  hereinafter 
provi(kHl  for. 

PenaitiM,  ^Rc,  1(1.  That  every  pcFsou  and  every  corporation  that 
shall  violate,  or  that  shall  knowingly  aid,  abet,  authoriKSy 
or  instiin^te  a  violation  of  the  provisions  of  sections  thir* 
teen,  fourteen,  and  fifteen  of  this  Act  shall  be  guilty  of  a 
misdemeanor,  and  on  conviction  thereof  shall  be  puni'^hed 
by  a  line  not  exceeding  twenty  fi  ve  hundred  dollars  nor  less 
than  five  hundred  dollars,  or  by  imprisonment  (in  the  case 
of  a  natural  person)  for  not  less  than  thurty  days  nor  more 
than  one  year,  or  by  both  sncli  fine  and  imjirisonnirnt.  in 
the  discretion  of  the  court,  one-half  of  said  line  to  be  paid 
to  the  person  or  persons  giving  information  which  shall 
lend  to  conviction.  And  any  and  every  master,  i  lilot,  and 
engineer,  or  person  or  persons  acting  iu  such  capacity, 
respectively,  on  board  of  any  boat  or  vessel  who  shall 
knowin'jfly  c?)<;age  in  towinji;  any  scow,  \>o;\t,  or  vessel 
loaded  with  any  material  specified  in  section  thirteen  of 
this  Act.  to  any  point  or  place  of  deposit  or  discbarge  in 
any  harbor  or  navigable  water,  elsewhere  than  within  the 
limits  defined  and  permitted  hy  the  f^ecrotary  of  War. 
who  shall  willfully  injure  or  destroy  any  work  of  the  Uidted 
States  contemi)lated  in  section  iburteeu  of  this  Act,  or  who 
shall  willfully  obstruct  the  channel  of  any  waterway  in 
the  manner  contemplated  in  section  fifteen  of  this  Aety 


Digrtized  by  Google 


Ii^WS  AFFECTIKG  COBPS  OF  ENGIN££B8. 


3979 


shall  be  deemed  guilty  of  »  violation  of  this  Act,  aud 
Bhall  upon  conviction  be  punislied  as  hereinbefore  provided 

in  this  section,  and  shall  also  have  Lis  li<  ense  revoked  or 
Rnapended  for  h  term  to  be  lixed  by  thejud*?e  before  whom 
tried  aud  convicted.  And  any  boat,  vessel,  scow,  raft,  or 
Other  eraft  used  or  employed  in  violating  any  of  the  pro- 
vistons  of  sections  thirteen,  foarteen,  and  fifteen  of  this 
Act  sliall  be  liable  for  the  pecuniary  penalties  specified  in 
this  section,  and  in  additiou  thereto  for  the  amount  of  the 
damages  done  by  said  boat,  vessel,  scow,  raft,  or  othvr  eraft, 
wbioh  latter  sum  shall  be  placed  to  the  credit  of  the  appro- 
priation for  the  improvement  of  the  harbor  or  waterway  in 
which  the  damage  occurred,  and  said  boat,  vessel,  scow, 
raft,  or  other  craft  may  be  procecfled  aj^ainst  snmnrarily  by 
way  of  libel  in  any  district  court  of  the  United  States  hav- 
ing jnrisdict  ion  thereof. 

8bo.  17.  That  the  Department  of  Jnstioe  shall  oondaet^^'^*J  prooAod- 
the  legal  proceedings  necessary  to  enforce  the  foregoing  oooditoi«d.«to!!"* 
provisions  of  sections  nine  to  sixteen,  iiwlnsive,  of  tltis  Act: 
and  it  shall  be  the  duty  of  district  attorneys  of  the  Unite<l 
States  to  vigorously  prosecute  ail  oil'enders  against  the 
same  whenever  requested  to  do  so  by  the  Si^retary  ol 
War  or  by  any  of  the  olDcials  hereinafter  clesignated,  aiMt 
it  shall  furthermore  be  the  duty  of  said  district  att^>niey9 
to  report  to  the  Attorney  (lenernl  of  llie  United  States  the 
action  taken  by  hiiu  against  otl'enders  so  reported,  and  a 
transeript  of  soch  reports  shall  be  transmitted  to  the  See- 
retary  of  War  by  the  Attorney-General ;  and  for  the  better  ^J^^^^JTJJJ 
enforcement  of  t!je  satd  v>rovisions  and  to  facilitate  the  de-oSS«ia.  ^"^^ 
tectiou  ami  bringing'  to  punishment  of  such  offenders,  the 
ofiicers  and  agents  of  the  United  States  in  charge  of  river 
and  harbor  improvements,  and  the  assistant  engineers  and 
inspectors  employed  under  them  by  authority  of  the  Secre- 
tary of  War,  and  the  United  States  collectors  of  customs 
and  otlier  reveniie  ofWeers,  shall  have  ]>ower  and  authority 
to  swear  out  process  and  to  arrest  and  take  into  custody, 
with  or  without  process,  any  person  or  persons  who  may 
commit  any  of  the  acts  or  oflfenses  prohibited  by  the  afore- 
said sections  of  this  Act,  or  who  may  violate  any  of  the 
provisions  of  the  same:  J*rorifie<1,  That  no  person  shall  be  Pronton. 
arrested  without  process  for  any  offense  not  committed  in  ^o°mmitt«d  S 
the  presence  of  some  one  of  the  aforesaid  officials:  AiMiiH«MnMM»or. 
provided  further.  That  whenever  any  arrest  is  made  under  «  x;.min«tkB  of 
the  provisioTis  of  this  Act,  the  person  so  arrested  shall  bo''"***"®'" 
brought  forthwith  before  a  commissioner,  jud^'e,  or  eourt  of 
the  IJnited  States  for  examination  of  the  otVeuses  ailegtHl 
against  him ;  and  snch  commissioner,  judge,  or  conrt  shall 
proceed  in  respect  thereto  as  aathorixed  by  law  in  case  of 
crimeM  ajrainst  the  United  States. 

Seo.  1<S.  That  whenever  the  Secretai  y  of  \V,\r  shall  have  nh«traeti(«B  t» 
giKKl  reason  to  believe  that  any  railroad  or  other  bridge  j^^Ij^'^*'**" 
now  constrncted,  or  which  may  hereafter  be  eonstmct^, -notice  to  aitM*. 
over  any  of  the  navigable  waterways  of  the  United  Stati's 
is  an  unreasonable  obstruction  to  the  free  navigation  of 
such  waters  on  a^u  ount  of  insufficient  height,  width  of 
spaU|  or  otherwiiH),  or  where  there  is  difficulty  in  passing 
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tlie  draw  opoiiing  or  the  draw  span  of  snrli  "{)rid  f::;^^  by  rafts, 
steamboats,  or  other  wator  cral't,  it  plmll  \)p  the  duty  of  the 
said  Secretary,  lirst  gu  Hig  the  parties  reasouable  oppor- 
tunity to  be  heard,  to  give  notice  to  the  persons  or  oorpo- 
rations  owning  or  oontrolling  such  bridge  so  to  alter  the 
same  as  to  render  Tiavigation  tlirouj;li  or  under  it  reasoiia- 
ably  free,  fasy,  and  unobstructed;  and  in  giving  such  no- 
tice he  shall  specity  the  changes  recouiuteuded  by  the  Chief 
of  Engineers  tlHit  are  required  to  be  made,  and  shall  prescribe 
in  each  case  a  reasonable  time  in  nrhich  to  make  them.  If 
at  the  end  of  such  time  the  alteration  has  not  been  made, 
the  Secretary  of  War  shall  forthwith  notify  the  United 
States  district  attorney  for  the  district  in  which  such 
bridge  is  situated,  to  the  end  that  the  criminal  proceed- 
ing! hereinafter  mentioned  may  be  taicen.  If  the  persona, 
corporation,  or  association  owning  or  controlling  any  rail- 
road or  other  brid*?e  shall,  after  receiving  notice  to  that 
eU'ect,  as  hereinbefore  required,  from  the  Secretary  of  War, 
and  within  the  time  prescribed  by  him  willfully  fail  or 
reftise  to  remove  the  same  or  to  comply  with  the  lawftil 
order  of  the  Secretary  of  War  in  the  premises,  such  i>er- 
sons,  coriwration,  or  jissoeiation  shall  be  deemed  guilty  of 
a  misdemeanor,  and  ou  couviction  thereof  shall  be  pun- 
ished by  a  Hue  not  exceeding  five  thousand  dollars,  and 
every  month  anoh  persons,  corporation,  or  aaaoeiation  shall 
remain  in  default  in  respect  to  the  removal  or  alteration  of 
Bueli  hridore  si) all  he  deemed  a  new  olTcTise,  and  snbjei't  the 
I>er8onb,  corporation,  or  aiisociation  so  ollendin^  t^>  the  pen- 
alties above  prescribed :  Provided,  That  in  any  case  arising 
under  the  provisions  of  this  section  an  appeal  or  writ  of 
error  may  be  taken  from  the  district  courts  or  from  the 
existing  circuit  courts  direct  to  the  v^upreme  Conrteitiisr 
by  the  United  States  or  by  the  detendants. 
tf  Ob*  Seo.  19.  That  whenever  the  navigation  of  any  river,  lake, 
-  *  to  iinrimf^  sonnd,  bay,  canal,  or  other  navigable  waters  of  the 
United  States  shall  be  obstructed  or  endangered  by  any 
sunken  vessel,  boat,  water  craft,  raft,  or  other  similar  ob- 
struction, and  such  obstruction  has  existed  for  a  loug^er 
period  thau  thirty  days,  or  whenever  the  abandonment  of 
such  obstrootion  ean  be  legally  establislied  in  a  less  space 
of  time,  the  sunken  vessel,  boat,  water  ovsA,  nft,  or  other 
obstruction  shall  be  subject  to  be  broken  np,  removed,  sold, 
or  otherwise  disjios*  d  of  by  the  Secretai'y  of  War  at  bis 
discretion,  without  liability  for  any  damage  to  tkB  owu- 
fVofiMft  era  of  the  same:  Provided,  That  in  his  discretion,  the 
Secretary  of  War  may  cause  reasonable  notice  of  such 
obptrnction  of  not  less  tlian  thirty  days,  unless  the  legal 
abandonment  of  the  ol>si  ruction  can  be  establit^lied  in  a 
less  time,  to  be  given  by  publication,  addressed  ^'Tu  wliom 
1,^  in  a  newspaper  pablished 


••pro^aoU  to 


it  may  concern,^  in  a  newspaper  pablished  nearest  to  the 

locality  of  the  obstruction,  requiring  the  removal  thereof: 
And  provided  also,  That  the  Secretary  of  War  may,  in  his 
discretiou,  at  or  after  the  time  of  giving  such  notice,  cause 
sealed  proposals  to  be  solicited  by  public  advertisement, 
giving  reasonable  notice  of  not  less  than  ten  days,  for  the 
removal  of  such  obstraction  as  soon  as  possible  dfter  the 
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expiration  of  tlje  above  specified  tliirty  days'  notice,  in 

case  it  has  imt  in  the  meantime  been  so  removed,  these 

proposals  aiui  cou tracts,  at  bis  discretion,  to  be  conditioned 

that  Bach  vesBel,  boat,  water  craft,  raft,  or  other  obstrao- 

tiou,  and  all  eargo  and  property  contained  therein,  Bhall 

become  the  property  of  the  contractor,  and  the  contract 

shall  be  awarded  to  the  bidder  makinpf  the  proposition 

most  iuivantageouR  to  the  l  uited  iSt^ites:  Provided^  That— *»«°^»"'**'^«'- 

snch  bidder  shall  give  satisfactory  security  to  execute  the 

work :  Provided  further.  That  any  money  received  from  the  ^      *  '  "  ?' 

sale  of  any  such  wrecK,  or  from  any  contractor  for  the(^rtmaS^ 

removal  of  wrecks,  undei"  this  paragraph  ahaU  beoovered 

into  the  Treasury  of  the  United  Statics. 

Sec.  20.  That  under  emergency,  in  the  case  of  any  ves-  j,X!*JJjJ*^**"* 
86l,  boat,  water  craft,  or  raft,  or  other  similar  obstnietion,'lSMt*«oti*n, 
sinking  op  grounding,  or  being  unnecessarily  delayed  iu^' 
any  novernment  canal  or  Jock,  or  in  any  navigable  wiiters 
mentioned  in  section  nineteen,  in  such  manner  as  to  stop, 
seriously  interfere  with,  or  specially  endanger  navigation, 
in  the  opinion  of  the  Secretary  of  War,  or  any  agent  of  the 
United  States  to  whom  the  Secretary  may  delegate  proper 
authority,  the  Secretary  of  War  or  any  such  agent  shall 
have  tlio  right  to  take  ininictiiate  possession  of  snch  boat, 
vessel,  or  otlier  water  cralt,  or  raft,  so  far  as  to  remove  or 
to  destroy  it  and  to  dear  immediately  the  eanal,  lock,  or 
navigable  waters  aforesaid  of  the  obHtmctimi  thereby 
caused,  using  his  Ix'st  judgment  to  prevent  any  nrnieees- 
sary  injnry :  and  no  one  sliaTl  interfere  with  or  prevent  such 
removal  or  destruction :  I'rovidcdj  That  the  otlieer  or  agent 
charged  with  the  removal  or  destruction  of  an  obstruction 
under  this  aection  may  in  his  dis!  1 1  tion  give  notice  in  writ- 
ing to  the  owners  of  any  such  obstruction  requii  irvu  theni 
to  remove  it:  And  provided  further^  That  the  expense  of ^JJg"**  *** 
removing  any  such  obstruction  as  aforesaid  shall  be  a 
charge  agiunst  snch  crafb  and  cargo;  and  if  the  owners -re imbttr»«* 
thereof  fiiil  or  refuse  to  reimburse  the  United  States  for*^^ 
such  expense  within  thirty  days  after  notification,  then  the 
officer  or  agent  aforesaid  may  sell  the  craft  or  carjro.  or  any 
part  thereof  that  may  not  have  been  destroyed  in  removal, 
and  the  proceeds  of  snch  sale  shall  be  covered  into  the 
Treasury  of  the  United  States. 

Such  snm  of  money  as  may  be  necessary  to  execute  this 
section  and  the  preceding  section  of  tlii^  Act  is  hereby 
appropriated  out  of  any  money  in  tlie  Tie<i^ury  not  other- 
wise appropriated,  to  be  paid  out  on  the  requisition  of  the 
Secretary  of  War. 

Tliaf  'a}\  1;tws  or  parts  of  laws  inconsistent  with  the  fore- 
going secti<»ns  ten  to  twenty,  inclusive,  of  this  Act  are 
hereby  repealed:  Provided^  That  no  a<'tion  begun,  or  right 
of  action  accmed,  prior  to  the  passage  of  this  Act  shall  Mcopt*^ 
be  affected  by  this  repeal. 

Skc.  21.  Wliencver  in  tliis  Act  the  anion nt  provided  for , -^pp"*?*!?**®* 
the  completion  of  any  ])rqiect  under  continuing  contract pmiertieittlwa 
is  less  than  the  cost  as  estimated  by  the  engineers,  pro- 
posals  for  bids  shall  be  invited  without  fhrther  action  by 
OongresB. 
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Prfiiiroinary  s^o.  22.  That  the  Serretarv  of  War  is  Ueiel»v  directed 
und  surveys  di  lo  cHUBO  preliiuitiHry  t^xHiiiiuatioiis  or  surveys  to  be  made 
at  tbe  looaliMen  named  in  tbis  section  as  hereinafter  pro- 
s«»p»  of  pro  vided.  In  all  cases  a  preliminary  examioation  sball  first 
■ittoiTitoI**"*  be  made,  wliirb  shall  embrace  information  eoiirfM  iiinfr  the 
coniiiHMciiil  importance,  present  and  pro8|)et  iive,  of  tlie 
river  or  harbor  uieDtioniMi,  and  a  report  as  to  the  advisa- 
bility of  its  improvement  Whenever  each  preliminaiy 
examination  has  been  made,  in  case  such  improvement  is 
not  dceinod  advis-aUlo,  no  further  action  sball  be  taken 
thcrt'oii  without  the  direction  of  <3onf;resa;  bnt  in  case  ilie 
report  has  been  or  shall  be  to  the  etlect  that  such  river  or 
harbor  ie  worthy  of  improvement,  the  Seeret-ary  of  War  is 
hereby  directed,  at  bis  diaoretion,  to  caaae  anrveys  to  be 
mailc  and  the  cost  of  improv!!i<^  snch  rivor  or  harbor  to  be 
estimated  and  to  be  reported  to  Uougress,  to  wit: 

OALIPOlfNlA. 

Inner  Harbor,  San  PedrOk 
iHapa  Kiver. 
Sonoma  Greek. 
Saisan  Creek. 

Crescent  Bny. 

Channel  Ik  tweeu  the  straits  of  Carquinez  and  the  Golden 
Gate,  oil  i'oiut  Piuole,  Point  Wilson,  and  Lone  Tree  Point, 
vith  a  view  to  obtaining  a  channel  three  hntidzed  feet  in 
width,  of  a  depth  of  thirty  feet 
Harbor  of  South  Ban  Francisco^  San  Mateo  Oounty. 


Coaaeotioat. 


FloridA. 


Milford  Harbor. 


CONNEOTIOUT. 


8aint  Jones  Kiver,  Delaware^  ftom  its  month  to  the 
highest  point  of  feasible  navigation. 

FLOBIBA. 

East  Pass,  at  the  entrance  of  Carrabelle  TTarbor,  Florida, 
with  a  view  to  obtaining  a  channel  depth  of  twenty-two 
feet  at  mean  low  water. 

Ocklookonnee  Biver. 

Bay  at  Hndson,  Pasco  Connty*. 

Inside  pRs^ajjo  thronp:h  Sarasota  Bay  to  Lemon  Bay. 

Boca  (i  I  atule  anil  Charlotte  Harbor,  with  a  view  to  obtain- 
ing a  deptli  of  twenty-four  feet  uf  water  over  the  bar  at 
the  entrance  of  the  harbor  and  eighteen  feet  thence  op  to 
Pnnta  Gorda. 

Kissimmee  Uiver  and  connecting  lakes  and  ennals  flow- 
ing intt)  Lake  Okcchobee,  thence  down  the  CaltM)saliatchee 
Kiver  to  the  (iulf  of  Mexico,  with  a  view  to  improving  the 
navigation  of  the  channels  therein... 

Pnnta  Eaasa:  Inside  passage  to  Charlotte  Harbor. 

Orange  Kiver:  To  its  coTiHuenoe  with  Caloosahatcbee 
and  thence  to  Gull  ol  Me:[Lico, 
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rrystal  IJiver:  From  the  town  of  Crystal  Kiver  to  itB 
eutrauce  iu  the  Gull  of  Mexico* 

OEOBGIA.  Qmtgftk 

Brunswick,  Georg^ia:  Inner  harbor,  with  a  view  of  deter- 
miiiing  what  improvement  thereof  in  desirable  iu  theiuter- 
eat  of  commerce  and  the  cost  thereof. 

ILLINOIS.  nilMli* 

Hnrvey  of  ( )liio  Kiver  from  Monud  City,  Tllinois,  to  Cairo, 
Illinois:  With  a  view  to  ascertain  what  iuiprovemeut,  if 
any,  is  desirable  with  a  view  to  the  proteetioti  of  the  banks 
and  levees  on  the  Illinois  side. 

Survey  with  a  view  to  ascertain  what,  if  anythi^fr,  should 
be  done  to  stop  the  caving  of  the  banks  of  th*  (Jiiio  Kiver, 
at  or  near  New  Liberty,  m  i'upe  County,  iliinois,  and  to 
prevent  said  river  from  catting  into  a  slough  and  ehain  of 
lakes  at  said  point,  together  with  the  cost  theieol 

VVaukegau  ITarhor,  with  a  view  to  ol>r  tifuuj^  a  ohaonol 
three  hundred  tecfc  wide  and  twenty  feet  deep. 

Survey  and  estimate  of  cost  for  the  improvement  of  the 
channel  and  to  prevent  the  catting  and  caving  of  the  bank 
of  the  Mississippi  Kiver  on  the  Illinois  side  thereof,  at  or 
near  Warners  Landing,  in  Jaokson  Oounty,  below  itook- 
wood,  Illinois. 

Improving  Chicago  Kiver,  in  lilmaisi  Survey  and  esti- 
mate of  cost  for  a  channel  twenty-one  feet  deep  from  its 
mouth  to  the  stock  yards  on  the  South  Branch,  and  to  Bel* 

mont  avenue,  on  the  North  liranch,  so  far  as  may  be  j>er- 
mitted  by  existing  docks  and  wharves,  exclusive  of  cost  of 
removing  or  cunstructing  bridges  or  piers  or  hiwering  tun- 
nels; and  the  aforesaid  depth  of  twenty-one  feet  is  hereby 
adopted  as  tin*  iiroject  depth  for  the  improvement  in  lieu 
of  that  fixed  by  tlie  Act  of  June  third,  eighteen  hundred 
and  ninety  six:  l*ro rid ed ^  Thnt  all  tlie  work  of  removing 
and  reconstructing  bridges  and  piers  uud  lowering  tunuelti 
necessary  to  permit  a  practicable  channel  with  said  depth 
to  be  obtained  shall  be  done,  or  caused  to  be  done,  by  the 
city  of  Chicafro  without  exi)ense  to  tlie  I^nite<l  States. 

Survey  of  tlu'  Mississippi  Kiver  at  or  near  Keacli  Ki<lge, 
Illinois:  With  a  view  to  ascertain  whether  there  is  danger 
of  said  river  breaking  throu  gh  i  nto  Cache  Kiver,  and  whether 
it  is  desirable  to  make  further  specific  appropriations  to 
prote(;t  the  bank  nf  the  Mississippi  Biver  at  said  places 
and,  if  so,  the  cost  thereof. 

Survey  of  tlie  Mississippi  River  between  Station  Kighteen 
bnndred  and  forty,  as  established  by  Government  survey 
reiKjried  in  Executive  llouse  Document  Number  One  hnn- 
<lred  and  eleven,  third  session  Fifty  third  Congress,  and 
the  railroad  embankment  at  the  railroad  bridge  crossing  iu 
front  of  Quincy,  Illinois,  with  a  view  to  preventing  the 
fining  up  of  Qnincy  Hay  by  sediment  carried  by  the  rivsr 
in  times  of  high  water. 
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IOWA. 

Bellevoe.  Iowa:  Survey  with  a  view  to  ascertain  whether 
it  is  desimble  to  eonstmct  n  dam  MroM  what  is  known  as 

Grooked  Blonuhf  opi)08ite  Bellevue,  Iowa,  on  tbe  Illinois 
shore  of  the  MisslHsippi  Ivivor,  at  a  point  in  section  tiine, 
township  tw*'i)tv  six  nortli,  of  ranjje  one  east,  and  where 
the  wagon  road  leading  from  Galena  and  lianover^  iliiuoiSi 
to  B«U6vn6»  lowa^  intersacts  and  oiosses  said  alongb. 

Green  River,  Kentacky:  From  Mammoth  Cave,  Ken- 
tacky,  to  Qreensburg,  Kentneky, 

LOUTSIAMA. 

Survey  of  Atchafalaya  Bay  ftom  the  mouth  of  Atcba- 
falaya  Biver  to  deep  water  in  the  Gnlf  of  Mexioo,  twelve 
ftet  deep  at  mean  low  water  and  two  hnndred  feet  wide^ 
with  an  estimate  of  tbe  cost  Qf  said  impvovement 

Boothbay  Harbor. 
Oamden  Harbor. 

Penobscot  River,  at  or  near  Bnoksport  ITancowa. 
Parkers  Head  Harbor  and  Ohannd,  Kennebec  Biver. 

Bucksport  riarbor. 

KetiTiebet  l\i\  er  between  Gardiner  Bridge  and  An^jjnsta 
Dam,  with  a  view  to  securing  a  channel  equal  in  capacity 
to  that  below  said  bridge. 

Kendnskeag  Biver  at  its  montb,  with  a  view  to  secnring 
a  eh  an  11  el  two  feet  deep  at  extreme  low  tide  lor  the  entire 
width  of  the  river. 

ClaiboTir!ie  Harl)or. 
Queen  stown  Harbor. 
Fatuxent  Biver,  at  Bristol  Bar. 
Brettons  Bay,  on  the  Potomac  Biver* 

Elk  River. 
Tyaskin  Creek. 

Rockball  Harbor,  witli  a  view  to  obtafning:  a  channel 
through  Swan  Point  Bar  one  hundred  and  hfty  feet  wide 
and  twelve  feet  deep  and  a  channel  in  the  inner  harbor  of 
the  same  width  and  depth;  also  for  a  channel  one  hundred 
and  ninety  feet  wide  and  twelve  feet  deep  across  the  b«r. 

MAMMhoaette.  MASS  ACH  U  SBTTS. 

New  Bedford  Harbor:  To  remove  tbe  bar  between  tbe 

present  channel  and  the  nortlierly  terminus  of  the  ])ro- 
posed  channel  on  the  northerly  side  of  the  New  Bedford 
and  1  auhaven  Bridge,  and  also  ot  removing  the  bar  in  the 
channel  of  New  Bedford  Harbor  about  eight  hundred  feet 
aontkerly  from  Fish  Island, 
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Vineyard  Haven:  Witli  a  ^•ie^v  to  its  farther  protection 
and  improveineDt  as  a  liarbor  oi'  reiage  by  a  breakwater 
or  otherwise. 

SaDdy  Bay:  Resarvey  and  esttmate  of  oott  at  break- 
water. 

Wiiitlirop  Uarboi  :  To  provide  cbannels  of  a  widtii  of 
seventy  tive  and  one  luitHlrod  feet,  respectively,  and  a 
depth  of  twelve  ieet  aud  lif teen  feet,  re8i>ectiTely. 

Oliatniel  of  Aaaoiiet  lUyer. 

Piers  aiul  breakwater  at  Bookport. 

Beverly  Harlwr. 

Cottage  City. 

Westport  Point  Harbor* 

Sandwich  Harbor. 

Baas  River  Harbor. 

Oohasset  Harbor,  with  a  view  to  deepening  the  aaoie 

and  its  channel. 
Gotuit  Harbor. 
Harbor  at  Hyannis. 


Arcadia:  To  obain  a  channel  one  bandied  and  fifl^&et 
wide  iirid  fourteen  feet  deep. 

Mu8kegoD  Kiver,  from  the  head  of  Muskeguu  Lake  to 
Newaygo:  To  obtain  a  depth  of  five  feet  of  water. 

Ohannei  from  Lake  Hiebigan  to  Stoney  Lake,  Oeeana 
County. 

Cheboygan  Harhorr  To  obtain  a  depth  of  eighteen  &efc 
from  the  eutrauce  ot  ^^aid  iiarbor  to  the  first  bridge. 

Mackinac  Harbor:  For  the  protection  of  the  harbor  by 
breakwaters. 

Copper  Harbors  To  obtain  a  deptb  of  eigbteen  foet. 


LakeSaperior  and  Mieeiaeipid  Biver:  The  report  npon  y«L2«iPbapr. 

the  examination  and  survey  for  the  location  of  a  caiial 
connecting  Lake  Superior  and  the  Mississippi  River,  pro- 
vided for  by  the  Biver  and  Harbor  Act  of  eighteeu  iiun> 
dred  and  ninety-fbor,  shall  be  eapplemented  by  a  fbrther 
report  as  to  whether  such  canal  is  feasible  and  an  improve- 
ment which  shonld  be  undertaken  by  the  Government,  and, 
if  feasible,  the  probable  cost  of  construction,  operatiooi 
and  luainteuauceof  the  same. 

Saint  Croix  Biyer,  from  Stillwater  Harbor  to  Taylors 
Falls,  Minnesota,  with  a  view  to  making  said  river  aooea> 
sible  to  steamboats  and  other  craft  naviiratin^:  said  river. 

Minnesota  River:  With  a  view  of  protecting  the  banks 
thereof  at  and  near  ISaint  Peter,  in  IliicoUet  County. 

Two  Islands  or  Saxton,  Minnesota,  sitnate  about  mid- 
way between  Two  Harbors  and  Grand  Marais,  Minnesota: 
With  a  view  of  making  a  harbor  of  refuge  at  that  point. 

Red  River  of  the  North,  Minnesota  and  North  Dakota: 
With  a  view  of  ascertaining  what  improvements,  if  auy^ 
shonld  be  made  to  govern  and  repress  the  floods  of  tna 
riveri  and  to  prevent  the  nndne  erosion  pf  th0  ban|(s» 


HIOHIGAlf. 
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Mteoari.  MISSOU&I. 

Onmnt  River:  With  a  view  to  tbe  iinprovement  of  said 
river,  between  the  junction  of  Crooked  Creek  and  Current 
Creek  with  the  Current  Hivcr,  in  tlie  northwest  corner  of 
ShaTinon  County  and  the  southern  line  of  Carter  County, 
in  the  State  of  Missouri. 

Saint  Franoois  Biver:  With  a  view  to  the  impTovement 
Of  said  river,  from  Greenville  to  the  month  of  Mingo. 

Missonri  liiver:  With  a  view  t<^  prevent  the  er<»sioii  of 
the  north  bank  thereof  at  and  near  liuntsdale,  in  Boone 
County,  Missouri,  with  a  view  to  prevent  the  erosion  of 
the  flouth  bank  thereof  and  the  eatting  of  a  new  channel 
at  and  near  the  city  of  Ifapoleon,  in  Lafayette  Ooontyi 
Miiisonri. 

ITaw  KSW  HAMPSBIBS. 

Pnll  and'be-damned  Point,  Portamonth  Harbor:  With 
a  view  to  its  removal,  eo  fiev  as  the  same  is  an  obstrnotion 

to  navifcatioii. 

iBles  (it  Slioals:  With  a  view  to  bnilding  a  breakwater 
from  Smutty  JS'o^se  Island  to  Cedar  Island. 


Haccoon  Greek. 

Woodbridge  (^reek. 

Manriee  IJiver,  Oldnians  Creek. 

Arthur  Ivill  or  Staten  Island  Sound  from  Kill  von  Kail 
to  Baritan  Bay,  with  a  view  to  obtaining  of  a  twenty-one 
foot  eliannel,  by  way  of  Staten  Island  jSonnd  from  Kew 

York  Bay  to  IJaritnn  13ay. 

Passaic  liiver:  With  the  view  of  ascertaining  the  coRt 
and  iea^ibility  ol  extending  a  tendoot  ohaunel  ot  suitable 
width  from  Gen  tor-street  bridge  to  the  Mcmtclair  Railway 
Bridge,  and  also  as  to  the  feasibility  and  eost  of  aflording 
a  rliMunel  twoh  e  fVet  in  de]tth  fr(>Tn  Center  street  bridfje  to 
Staten  Island  Sound.  Also  an  exaniinat i<»n  of  said  river 
from  3IontcIair  Kailway  Bridge  to  the  city  of  Paterson. 

Tnckerton  Oreek. 

HwwYmk,  KEW  YORK. 

Saugerties  ITarbor:  With  a  viow  of  extending  the  im- 
provement from  the  westerly  end  of  the  south  dike  westerly 
to  the  Point  of  Kocks;"  also  with  a  view  lo  removing  the 
loose  rock  from  the  channel,  and  continning.the  depth  of 
twelve  feet,  at  low  water,  toward  the  head  of  the  harbor. 

Dnnkirk:  Survey  for  east<^rly  breakwater. 

Bay  SI  I  ore,  Long  Island:  With  a  view  to  constructing  a 
breakwater. 

Patchogne  Biver. 

Three  Mi  la  Harbor,  Long  Island. 

Sag  Harbor. 

Tonawanda  Harbor,  Erie  County,  and  Tonawanda  Creek 
from  Niagara  River  to  the  State  dam. 

Patchogne  River:  With  a  view  to  deepening  the  channel 
from  Fire  Island  Inlet  to  Patehogue  to  a  depth  of  eight 
feet,  with  a  channel  eighty  fbet  in  width. 
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DiwDond  Beef  imd  Ooentiee  Beef  in  East  Biver,  with  » 
view  to  tbeir  removal. 
New  Rochpllc  Hf\]bor» 
West  CiiesLer  i  leek,  , 
Tanytowu  llarbor. 
Port  Oheeter  Harbor. 

OBEOON.  Ontm. 

Snake  Kiver :  That  portion  of  the  Snake  River  eitofxl  ing 
from  the  town  of  Asotin,  in  the  State  of  Wa^hiiigtou,  to 
Pittsburg  Lauding,  in  the  iState  of  Oregon. 

Lower  Willamette  and  Colambia  rivers  below  Portland, 
Oregon:  Survey  and  estimate  of  the  cost  of  obtaining  a 
channel  depth  of  twenty  five  to ct  at  low  water  from  Port* 
land  to  the  mouth  of  the  Oohuiibia  River. 

The  canal  and  locks  situated  on  the  west  side  of  the 
Willamette  Biver,  at  Willamette  Falls,  in  Clackamas 
County:  With  a  view  to  ascertaining  the  desiiMhility  of 
their  condemnation  aTid  purchase  by  the  United  Statc'j. 

Mouth  of  Columbia  River,  Oregon  :iii<l  Wusliington: 
Survey  and  estimate  with  a  view  to  obtainiiig  <i  diauuel  of 
forty  feet  depth  at  lowest  low  water^  and  a  report  aa  to  the 
desirability  of  saeh  improvement. 

PBNNSYLVAHIA.  Peiiii«yiT«ni». 

Youghiogheny  River;  With  a  view  to  the  im]>rovement 
of  snid  river  by  locks  and  dams  from  West  iS'*nv  ton  to  the 
muuiii  ui  n'did  river  at  McKeesport,  reunsylvuuia. 

BfiODX  IBIiiJni. 

Pawtneket  River. 

Providence  li  nbor  nnd  river:  As  to  the  advisability  of 
dredging  that  pui  uun  of  the  fiats  therein  between  Wilkes- 
barre  Prar,  Kettle  Point,  and  the  present  sbip-ehannel,  to 
a  depth  of  twenty-five  feet  at  mean  low  water,  to  pro\  ide 
increased  juichornfre  grotnHls,  and  a  project  for  snch  im- 
provement, with  the  probable  cost  thereof 

SOUTH  OASOLmA.  SoathOinllwk 

Sampit  River:  From  its  mouth  at  tlio  twenty-foot  depth 
at  low  water  in  Winyab  Bay  to  its  head  of  navi|rationt 
with  the  view  of  dredging  shoals  and  removing  other 

obstrnrtions. 

Wee  Tee  Lake,  Williamsbnrj;  County:  From  its  junction 
with  the  Sautee  Rivei-  to  a  point  called  the  Bhilf,  with  a 
view  to  make  it  navigable  for  steamboats, 

Lynch's  River:  From  the  raihoad  bridjL:e  at  Ellingham 
to  its  month  nt  junction  of  (Ij'eat  Pre  I>e<'  Hi vcr,  u  ith  a 
view  to  procuriii*:  a  depth  of  three  ItM  t  at  iih  an  low  wafer. 

The  waterway:^  and  low-lying  mar^h  luudH  vv  rice  lands 
between  the  North  and  South  Santee  rivers,  with  a  view 
to  extending  the  Estlierville  Minim  Creek  Canal  in  • 
southerly  direction  to  Alli^rator  Kivor. 

The  waterways  between  Charleston  iiarbor  and  Alli- 
gator Creek,  with  a  view  to  ascertaining  the  present  cost 
of  the  improvement  thereof; 
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Little  Tennessee  Kiver:  For  its  survey  firom  its  mouth 
to  the  Blate  quarries  on  Abram's  Greek. 

Holston  Biver:  For  its  survey  from  its  month  to  Kings- 
port 

Richland  Kiver:  From  it«  month  to  liaytou. 

Powell's  Kiver:  For  its  survey  from  its  month  to  Kyle's 

Hlawas$%ce  River:  For  Its  snrvey  iiom  its  month  to  the 
month  of  the  Oooee  Kiver. 

XexM*  TEXAS. 

TTarbor  at  Alligator  Head,  in  Matn^rnrda  Bay,  and  the 
harbor  nt  Brazos  i^autiugo,  off  Point  Isabel,  Texas,  with 
plans  and  estimates  for  the  reniuval  of  the  bars  at  said 
harbors  to  famish  an  inlet  to  each  of  said  harbors  to  per* 
mit  ocean  going  vessels  to  enter  said  harbors  with  neces- 
sary depths  of  ohaoneL 

Cloar  Creek. 

Dickinson  Bayou. 

Highland  Bayoo. 

Turtle  Bayou. 

Oyster  Creek . 

Chocolate  Bayou, 

Bostrop  Bayou. 

Bast  Bay  Bayon. 

Colorado  Kiver. 

San  Bernard  Biver. 

Caney  Creek. 

For  a  canal  ten  feet  deep  and  one  hundred  feet  wide 
around  the  raft  in  the  Colorado  Biver,  in  Matagorda 
Gounty. 

Bed  Biver,  from  the  month  of  the  Kiamitia  Biver  to  the 
month  of  Blue  Biver. 

Channel  at  Middle  Ground  l^ar,  in  the  harbor  of  Hamp- 
ton  Bonds,  with  a  view  to  determining  what  amount  of 
dredging  is  necessary  over  said  bar  to  secure  a  channel 
five  hundred  ieet  wide  and  thirty  feet  deep  at  mean  low 

tide. 

To  dredge  channel  leading  to  Tangier  Island,  in  Tangier 
Sound,  and  ascertain  most  tieasible  channel  for  improve- 
ment. 

To  remove  bar  at  the  mouth  of  Jackson's  Greek,  in 
Middlesex  County. 

James  Kiver:  With  a  view  of  ascertaining  what  exj>endi- 
tnre  will  be  necessary  to  continue  improvement  to  the  head 
of  navigation  at  the  Docks* 

To  improve  month  or  entrance  to  Garters  Greekt  Lan- 
caster Gounty. 

WAfiHUNQION. 

^eah  Bay:  With  a  view  to  its  improvement  as  a  harbor 
nf  refuge. 
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Elk  BiTW  from  its  moatli  to  Sutton. 
Qayaadotte  Biver  fiom  its.  month  to  a  point  HUy  mfles 
ftbov«, 

wiscoNsm.  wiMoiMiii. 

East  shore  of  Lake  Pepin,  in  the  Mississippi  TJivor,  near 
the  village  of  Pepin,  with-  a  view  to  the  coustructiou  oi  a 
pier,  or  a  harbor  of  refuge. 

Harbor  at  Port  Wasbington:  With  a  view  of  obtaining 
a  channel  fifteen  feet  in  depth,  and  of  extending  piers 
three  tmndred  feet  and  of  protecting  the  same  by  break- 
wat<'r,  or  otherwiiie. 

Harbor  at  Kewaunee:  With  a  view  of  making  a  harbor 
Of  refQge  with  a  depth  of  not  less  than  twenty  feet 

Menominee  River,  Michigan  and  Wisconsin:  From  the 
line  of  the  second,  or  dredprinir,  project,  reported  mider 
date  of  November  tbirlirlli,  t  i^hleen  hundred  and  nmcty- 
six,  by  Captain  George  A.  Ziuu,  up  the  river  to  the  west 
line  of  Wells  street^  with  a  view  to  obtain  a  channel  eighteen 
feet  in  depth. 

Harbor  at  Green  Bay:  With  a  view  to  obtain  a  channel 
twenty  leet  in  depth  from  the  mouth  of  lion  liiver  up  to 
the  city  of  Green  Bay. 

Harbor  at  Manitowoc:  With  a  view  to  protecting  the 
harbor  from  the  injorions  effect  of  northeast  seas,  by  extend- 
ing the  breakwater  in  •<aid  harbor  in  an  easterly  direction 
and  on  a  line  with  the  north  pier,  fonr  huudred  feet,  or 
otherwise. 

Harbor  at  Two  Biyers:  With  a  view  to  aecnre  better 

means  of  access  to  said  harbor,  and  to  secure  a  safficient 
depth  of  water  therein,  by  extending  the  piers  fonr  hun- 
dred feet,  or  otherwise. 
D arbor  at  Port  Wiiig, 

Harbor  at  Kenosha :  With  a  Tiew  of  enlarging  the  basin. 

Harbor  at  Oconto:  With  a  view  of  securing  better  access 
thereto  and  a  suflflcient  depth  of  wati  r  therein,  by  eaitend* 
ing  the  piers  three  hundred  feet,  or  otherwise. 

Approved^  March  3y 


CHAP.  427. — An  Act  Making  approprintionsto  supply  defloienoiM 

iti  tlif  fipy>ropriation8  for  tbp  tisrnl  y<>:ir  en(lin;;.Inii<'  thirtiotb.  i>i^lit€«U  — ^— — ^— 
hundred  uiid  ninety-nine,  uiid  ior  prior  years,  and  for  other  purjioaes. 

Be  U  enacted  by  the  Senate  and  Mouse  of  Representatives 
of  the  United  Statei  a/Amtriea  in  0(m§rm»  aneiMed^  'Shtkt  _ jgg"*;'*'"***  *p- 
the  following  sams  be,  and  the  same  are  hereby,  appro* 

priated,  ont  of  any  money  in  the  Treasnry  not  otherwise 
appropriate*!,  to  Rnjtply  dclicicucies  in  the  appropriations 
for  the  fiscal  year  eighteen  hundred  and  ninety-nine,  and 
for  prior  years,  and  for  other  objects  hereinafter  stated, 
namely: 

•  •  •  •  • 

Credit  in  AcrorKTS  op  certain  oPFrrEi:?:,  Corps  Mj^i.ctiari.RT-. 
OF  KNaiNEERS:  Authority  is  hereby  uranf^'d  to  the  proper  J°j[,®^J,'j^,*'"''^  ^• 
accounting  oflicers  of  the  Treasnry  to  allow  and  <  redit  in 
the  accounts  of  certain  officers  of  the  Oorps  of  Engineers 
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of  the  United  Stat<?s  Army  amounts  standing:  against  them 
on  the  books  of  tlie  Treasury,  as  follows:  Major  Charles  F. 
Powell,  ninety  seven  dollars  and  eighty  seven  cents;  Cap- 
tain C.  S.  liirhe,  twolve  dollars  and  eighty-one  cents j  in 
all)  one  hundred  and  ten  dollars  and  sixty  eight  cents. 

•  •  •  •  • 

Mlaeellaneons.  MISCELLANEOUS,  WAR  DEPARTSFENT. 

partniont.  Army. 

n.^Si"n*  for  appropriation  made  in  the  deficiency  appropriation 

lm\A\>\t'l'Zf^xntt  Act,  approved  January  fltth,  eighteen  hundred  and  ninety- 
sSn"™^'^  Jin!" Dine,  for  services  of  surveyors,  draftsmen,  photograjdiers, 
nian'dcni avail-  aud  clcrks  to  engineer  ollicers  on  the  staff  of  division  and 
dlpamnVn"  "im  corps  coiumauders  is  hen^l>y  made  available  also  for  civilian 
maud.^n..  employccs  to  engineer  oflicers  on  the  staff  of  department 
5&tb  Cong.,  p.:o4.  commauders. 

•  •  •  •  • 

yjSwjrt  Charles     MONUMENT  TO  SERGEANT  CHARLES  FLOTD:  To  enable 

jioniimcntto.  the  Seci  ctaiy  of  War,  in  cooi>eration  with  the  Floyd  Memo- 
rial Association,  to  cause  to  be  erected  over  the  remains  of 
Sergeant  Charles  Floyd,  a  member  of  the  Lewis  and  Clark 
expedition,  who  died  and  was  buried  August  twentieth, 
eighteen  hundred  and  four,  near  the  present  site  of  Sioux 
City,  Iowa,  a  fitting  monument  commemorative  of  that 
expedition  and  of  tlie  lirst  soldier  to  lay  down  his  life 

Sndt'of  cost  Louisiana  purchase,  five  thousand  dollars:  Pro- 

m  o  cos .  ^-^^^^  That  the  total  cost  and  expense  to  the  United  States 
of  erecting  said  monument  shall  not  exceed  five  thousand 
dollars. 

•  •  •       *        •  • 

iT-rJMLV**"*  Yellowstone  Ri^'er,  Montana:  To  pay  amounts 
found  due  by  the  accounting  oflicers  of  the  Treasury  on 
account  of  the  appropriation  Improving  Yellowstone 
liiver,  Montana,"  lil'teeu  dollars  and  seventy-nine  cents. 

•  •  •      '         •  • 


River,  Mont 


Claims  allowed 

y  tliv  Andilor 
jr  tlif  War  De- 

partmoat.  DEPARTMENT. 


by  the  An.lUor     CLAIMS  ALLOWED  BY  THE  AUDITOR  FOE  THE  WAR 

for  tlif  \N  ar  De- 


•  •  •  •  • 

•to! For  removing  obstructions  from  East  Kiver  and  Hell 
Gate,  New  York,  sixteen  dollars, 

•  •  •  •  • 
Approved,  March  3,  1899. 


March  3, 18D9.      CHAP.  428. — An  Act  Making  appropriations  for  fortifications  and 

 other  works  of  defense,  for  the  artiiiiiiicnt  thereof,  for  the  proeiiro- 

ment  of  heavy  ordnauce  for  trial  and  service,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  Bonne  of  Repr^sentatires  of 
FortiflratiouK United  Statv-s  of  America  in  Congress  assembled,  That 
appropriations.         suius  of  inouev  licrciu  provided  for  be,  and  the  same 
arehereby,  aj^propriated,  outof  any  moneys  in  the  Treasury 
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not  otiberwise  appropriated,  to  be  available  nntil  ezpe&ded| 
namely: 

FOBTIFICATIOIIB  AND  OTHER  WOBKS  OF  DEFENSE.  Portifleiitlonii. 

For  conBtraetioii  of  gun  and  mortar  batteries,  one  million  oan  uidaMrtar 
doUare.  h^ttmnm. 

That  the  Seen  tnry  of  the  Treasury  is  hereby  autlir)rized^ran"f<r^toWar 
aud  directed  U)  Lran-^ier  to  the  War  Department,  lor  par- Admiral'u°'ne«a 
poBoe  of  the  pablic  defense,  the  present  light-hoiue  reaer-  t'f/|^^'"wa/hulg 
vation  at  Admiralty  Head,  on  Admiralty  lulet,  in  the  State  t<>n 
of  WashtTifrron.  in  exchanjcre  for  ;i  suitable  and  sufficient 
portion  of  tlwi  military  re^jervation  at  tliat  jwiiit,  to  be  to  be«w>h»«g«a- 
iiiulually  agreed  upuii  between  the  said  Secretary  of  the 
Tieasary  and  the  Secretary  of  War,  which  said  portion  of 
the  military  reservation,  togfether  with  the  necessary  right 
of  way  to  portnit  of  access  to  the  same,  the  Secretary  of 
War  is  hereby  authorized  and  dire<'te(l  to  trMnsfer  to  the 
Treasury  Department  for  light  house  purposes j  aud  the  "Jjj^l 
Secretaiy  of  War  is  ftirther  anthorised  and  directed  to 
remove  theli^jcht  honse  and  other  buildings  and  structures 
pertaining  to  the  lifrlitli(»use  station  ironi  tiieir  ptesent  loca- 
tion and  to  reerect  an<l  establish  them  eomplele  and  ready -««eftt»bli»h> 
for  service  on  the  new  site  to  be  selected  theretor  as  herein 
provided,  or  to  erect  new  baildings  and  strnctnres  in  lien 
of  those  which  can  not  be  so  moved,  as  may  be  found  neces- 
sary ill  accordance  with  plans  and  details  to  !)n  nintiially 
agreed  u])on  by  the  Secretary  of  the  Treasury  and  the  Sec- 
retary of  >\  ar,  the  coat  thereof,  not  exceeding  eight  thou- 
sand dollars,  to  be  defrayed  from  fdnds  appropriated  Ibr 
gun  and  mortar  batteries. 

For  the  ]irocureraent  of  land,  or  right  pertaining  thereto, 
needed  for  the  site,  location,  con?»truction,  or  prosecution 
of  works,  for  iuriiti cations  and  coast  defenses,  three  hun- 
dred thousand  dolUurs. 

For  the  protection,  preservation,  and  repair  of  Ibrtiil ca- 
tions for  w)ii(  h  t!iero  may  be  no  s])cf  ial  appiopriation  avail- 
able, one  hundred  thousand  dolhirs. 

For  preparation  of  plans  for  fortiflcatioiis,  five  thousand  i'Lui*. 
dollars. 

For  eonstmction  of  sea  walls  and  embankments,  two 

thousand  five  liundred  (h)llMrs. 

For  the  purchase  of  submarine  mines  and  necessary  Minafl^ate. 
appliances  to  operate  them  for  closing  the  channels  leading 
to  onr  prineipal  seaports,  needfhl  casemates,  cable  galleries, 
and  so  forth,  to  render  it  possible  to  operate  submarine 
miTte<%,  and  eontiniiiDg  torpedo  experiments,  fifty  thonsand 
dollartL 

•  •        '      •  •  • 

That  all  material  j)u  re  based  under  the  foregoing  pro-  I'archMectoba 
visions  of  this  Act  shall  be  of  American  mannfaetnre,  ^^^i;;;''^"^'" 
except  in  cases  when,  in  the  judgment  of  the  Secretary  of- 

War,  it  is  to  the  manifest  interest  of  tlie  TTnited  States  to 
make  purchaser  in  limited  (piantities  abroad,  wluoh  mate- 
rial shall  be  admitted  free  of  duty. 

Approved,  Maich  3,  Ib^U, 


Digrtizeo  Ly  <jOOgIe 


8992    BBPORT  OF  THB  OHIBF  OF  BN0INBCR8,  U.  a  ABMT. 


ltowh».lMI>.     CHAP.  433.— An  Act  To  conHrm  title  to  lots  thirteen  and  foorteeo, 
—^"——^     square  nine  bandied  and  fifty-nine,  in  Washington,  District  of 
Colmnbla. 

Be  it  enacUd  by  the  Senate  and  House  of  Eepresentatives 
Diitriet«roi».o/«iltf  United  SUUsa  4^  America  im  Oon^ren  auemblsd^  That 

"IJnuruini  t.i  the  Secretary  of  the  Interior  be,  and  he  is  liercby,  autbor- 
JJjgj^JJJ*^®' ized  ami  direct^^d  toreleiiscaiulquit<'laimtoTlioiiisis  Yates, 
his  heirs  and  assigns  forever,  all  the  rjj^ht,  title,  and  inter- 
est, whether  legal  or  equitable,  of  the  United  Staler  ot 
America  in  and  to  all  thoae  lots  or  parcels  of  ground  Bit- 
nated  in  the  city  of  Washington,  District  of  Columbia,  and 
known  on  the  ground  p);nt  of  said  city  a8  lots  nuinbere^l 
thirteen  and  fourteen,  in  square  nine  hundred  and  fifty-nine, 
U|iou  the  payment  by  the  said  Ihomas  Yates  of  such  a  sum 
a«  the  Raid  Secretary  of  the  Interior  ehall  deem  juat  and 
Provuo.  eqaitable:  Provided,  Tliat  the  said  Thomas  Yates  pay  to 
PjkjiB*Dt  of  jjjp  proper  officer  of  the  District  of  Oolumbiaall  taxes  here- 
tofore assessed  a^rainst  said  property,  both  general  and 
si>ecial  now  unpaid  and  Standing  against  said  property, 
rrt^.  t  Ion  of  Skq.  2.  That  tho  Secretary  of  War  be^  and  he  ia  hen^y, 
SS^IfL^t.^ authorized  and  directed  to  correct  the  records  of  the  War 
Department  in  respect  of  Any  of  the  lots  Tnentioned  in  Sen- 
ate Document  Numbered  Two  hundred  and  seventy-seven, 
Fifty-iifth  Congress,  second  session  (beiu^  a  letter  from  the 
Seeratary  of  War  transmitting,  in  compliance  with  the  res- 
olution of  the  Senate  of  January  twenty- seventh,  eighteen 
hundred  and  ninety  ei{^lit,  a  letter  from  the  Chiei  of  Engi- 
neers, tofjether  with  list  of  lots  in  the  city  of  Waslnngton, 
District  of  Columbia,  the  title  to  which  the  records  of  his 
olBce  show  to  be  in  the  United  States,  and  list  of  lots  in  the 
city  of  Washington,  District  of  Columbia,  which  are  shown 
by  tho  reroTfls  of  his  office  to  have  been  donated  by  the 
United  Statrs),  upon  the  tiliiifj  by  an  actual  oct  uitant  of 
any  of  the  lots  mcutioued  in  said  document  suilicieut  proof 
that  the  said  occupant  or  the  party  under  whom  he  elaims 
has  been  in  actual  possession  of  the  said  lot  or  lots  for  an 
uninterrupted  period  of  twenty  years,  so  that  said  records 
■hall  show  tlio  title  to  said  lots  to  be  in  the  said  oooupa&t. 
Approved,  March  3, 18&9, 


Mwck^int.     CHAP.  436.— An  AotTo  Rnif>tif1  nn  Art  rnfitlrrl  "An  Act  tonnspend 
"^^^^""^  the  operation  of  c«u  iuiu  provmion*  oi  law  reiutiug  to  the  War  Depajrt- 
manty  tad  tm  other  pnTpoaea." 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatiree 
Aimj.        of  the  United  Statee  of  Ameriea  in  Oonffren  oeeemMed^  That 

certaio'"Drov*i-a"  Act  entitled  "An  Act  to  suspend  the  operation  of  cer- 
u'mu  ^''^"^  provisions  of  law  relating  to  the  War  Department, 
»sth  Oo&g^  piand  for  otlier  purposes,"  ap])roved  Jnne  seventh,  ei;;hteen 
^  hundred  and  ninety-eight,  is  hereby  amended  so  as  to  read 

as  follows: 

<<Tliat  the  operation  of  the  following  provisions  of  law 

be,  and  is  hereby,  continued  suspended  for  sncli  farther 
time  as,  in  the  disoretiou  of  the  iSccretaiy  of  War,  may  l>o 
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llNUid  neoeMaiy,  or  until  otherwise  provided  by  Oongr6M| 
not  longer,  however,  than  Maroh  fust,  nineteen  hundred, 
naanely: 

•  •  •  •  • 

Sec.  2.  That  dnriiig  the  time  tlie  operjititm  of  the  fore- 
gou\^  provisions  of  law  shall  reiiiaiii  .suspeiided  pursu- 
ant to  this  Act  materials  required  by  the  War  Departmeut 

majt  in  the  discretion  of  the  Secretary  of  War,  be  pnr- 
ohaMd  abroad,  and  ehaU  be  admitted  firee  of  duty* 

•  •  •  •  • 

Approved,  March  3, 


of 


CHAP.  437.— An  Act  Qrftuting  to  the  Muscle  8boal8  Power  Com-  MMttk9,im, 

Moy  right  to  MMt  md  mstnief  Miaal  uA  pow«r  ttftlions  at  Mnaol*  

BboMiy  Alabama. 

Be  it  enacted  by  the  Senate  and  Rouae  of  Represent  aihe$ 
of  the  United  States  of  America  in  Congress  assonhledy  Tliat  ^ru»ci«  shMU 
the  consont  of  Cong^reas  is  liereby  given  to  the  Muscle  ^     ^  ^"'"1""'^ 
bboala  Power  CompaDy,  a  corporation  created  and  organized 
nnder  a  charter  granted  by  the  legislature  of  the  State  of^T^  ^^'^ 
Alabama,  its  suctessors  or  assigns,  to  erects  oonstrnot, 
operato,  antl  maiiitain  inlet  and  outlet  v^cqs  or  cniialR  and 
a  power  station  or  stations  at  a  point  or  points  at  or  near 
the  Muscle  Shoals  in  Tennessee  River,  and  to  make  snch 
other  improvements  as  may  be  necessary  within  said  limits 
for  the  development  of  water  power  and  transmission  of 
the  same:  Provided^  That  the  constructions  hereby  author  NTTtH&MMB 
ized  do  not  in  any  way  interfere  with  the  Mnsele  Shoals  wufc  "li* eel e 
Canal,  or  with  navigation  of  said  river :  Prodded  further^  ^^twh^iMtete. 
That  until  the  plans  and  location  of  the  works  herein ^^^pp^^i  o' 
anthoruEed,  so  far  as  they  aflfect  the  interests  of  navigation, 
have  been  approved  by  the  Secretary  of  War.  the  improve- 
ments shall  not  be  commenced  or  built,  and  the  Secretary 
of  War  is  authorized  and  directed  to  fix  reasonable  charges 
ibr  use  of  said  power. 

Sbg.  2.  That  nnlesa  the  work  herein  authorized  be  com-  cominenee. 
menced  within  one  year  and  completed  within  three  years^SoM. 
from  the  date  hereof,  the  privileges  hereby  granted  shall 
cease  and  be  determined. 

Sbc.  3.  That  the  right  to  alter,  amend,  or  repeal  this  Act 
is  hereby  expressly  reserved* 

Approved,  March  3, 1809. 


CHAP.  448.— An  A<  t  To  antborire  the  con«trn«-tion  of  a  bri<lg»  Mitfeh^ll. 
antxona  the  Mi»tM)uri  Kiver  at  iho  city  of  Yankton,  8oaib  IMkota. 

Bp  it  enacted  hi/  the  Senate  attd  JTnv.se  of  Representatives 
of  the  United  Sfffffs  of  America  in  V(on/rtiss  asttembled,  That  ^'?,'"n**  ^""^ 
It  shall  be  lawlul  iur  the  Dakota  Southern  Railroad  Com  iti.iku  uiMMuri 
pany,  a  corporation  organized  for  that  pur]x>fie  under  tht  l^^^'  •* 
general  oorporation  laws  of  the  State  of  South  Dakota,  or 
Its  assfpitH,  to  coiistruct,  under  and  subject  to  the  condi- 
tions and  limitalious  hereafter  provided,  a  combined  rail- 
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road,  wagon,  and  foot-passenger  bridge  across  the  Missoari 
Kiver,  at  thet  city  of  Yankton,  South  Dakota,  and  to  layou 
and  over  t^aid  bridge  railway  tracks  for  tiie  more  perfect 
connection  of  any  and  all  railways  that  now  are,  or  which 
may  hereafter  be,  ooti»tnioted  to  the  Htosoiiri  Bi?er  at  the 
city  of  Yankton,  or  to  the  rivt-r  on  the  opposite  side  of  the 
XsMMttieto.  same,  near  the  city  of  Yankton,  ar(i  to  build,  erect,  and 
lay  on  and  over  said  bridge  ways  lor  wajjon,  vehicles  of 
all  kinds,  and  for  the  transit  oi  animals,  and  to  provide 
wayB  for  foot  passeDgers,  and  to  maintaiii  and  operate  said 
bridge  for  the  i)urpose8  aforesaid;  and  that  when  said 
bridge  is  construt  tf'd  a1!  trains  of  railroads  termiTrntiiifr  !^t 
said  river,  and  on  tlie  opposite  side  thereof,  at  the  city  of 
Yankton,  South  Dakota,  shall  be  allowed  to  cross  said 
bridge  for  reaaonable  compeniiatioii  to  be  made  to  the  own- 
ers of  the  same;  and  if  the  amount  of  said  compensation 
can  not  be  agreed  u]>on  by  the  parties  the  same  shall  be 
ToU«.  fixed  by  the  Secretary  o(  War.    The  owners  of  said  bridge 

may  also  charge  and  receive  reasonable  compensation  or 
tolls  for  the  trausit  over  said  bridge  of  all  wagons,  car- 
proMm.       riages,  vehicles,  animals,  and  foot  passengers:  Provided, 
— ntM.         That  (In  Si  ,  retary  of  War  may  at  any  time  prescribe  such 
rates  oi  [<»u  for  Ruch  transit  over  said  bridge  as  maybe 
deemed  proi>er  and  reasonable. 
May  bf,  dmw-   Seo.  2.  That  any  bridge  bnilt  nnder  the  provisionB  of 
this  Act  may,  at  the  option  of  the  corporation  boildiog  the 
Binnc,  be  built  as  a  drawbridgfe,  or  with  unbroken  or  con- 
Pnwimts       tliiuuus  spaus:  Provided,  That  if  the  same  sliall  be  ma<le  of 
buUi«)f uBbrukeo  uubroken  continuous  spans,  it  shall  not  be  in  any  caseoi 
•pwa*         less  elevation  than  fifty  feet  above  extreme  high-water 
mark,  as  understood  at  the  point  of  location,  to  the  lowest 
part  of  the  snper8tni<-tnrc;  nor  shall  tlie  spans  of  said 
bridge  be  less  than  ihiw  hnirdrcd  leet  iu  the  clear  at  low- 
water  mark;  and  the  pier8  of  saiil  bridge  shall  be  parallel 
with  the  enrrent  of  the  river  at  high  water,  and  the  main 
spaus  shall  be  over  the  main  channels  of  the  river;  And 
—If     dtm^'prorifh  d  also.  That  if  a  l)rid«re  J^hall  be  built  under  this  Act 
bridge.  ^  diawbridLre  the  same  shall  be  constructed  as  a  pivot 

drawbridge,  with  one  or  more  draws,  as  the  Secretary  ^ 
War  may  prescribe,  and  with  spans  of  not  less  than  two 
hundred  feet  in  length  in  the  clear  on  each  side  of  the  cen- 
tral or  pivot  piers  of  the  draws,  and  the  next  adjoining 
spans  over  the  river  to  the  draws  shall  not  be  less  than  two 
hundred  and  fifty  feet  in  the  clear,  measured  at  low  water; 
and  said  spans  shall  not  be  less  than  ten  feet  above  ex- 
treme high-water  mark,  measttring  to  the  lowest  part  of  the 
euperstructiirc  of  the  bridge:  and  the  piers  of  said  bridge 
shall  be  parjillcl  with  the  current  of  the  river  at  high  water: 
Dnw.  And  provided  also,  i  hat  said  draw  ^haii  beopeued  promptly, 
upon  reasonable  signal,  without  nnneoessary  delay;  and 
said  company  or  corporation  shall  maintain,  at  its  own  ex- 
pense, from  sunset  till  sunrise,  such  lights  or  other  sijrnals 
on  said  bridge  as  the  Light-IIouse  Board  shall  prescribe, 
and  such  sheer  booms  or  other  structures  as  may  be  neces- 
sary to  safely  guide  vessels,  rafts,  or  other  water  eraft 
safely  through  said  channel  span,  or  draw  openings,  ana 
as  shali  be  designated  and  required  by  the  Seeretaiy  of 
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War:  And  provided  further^  That  the  corporation  bnildiDg^j^^jY"'^*"** 
said  bridge  may,  sabject  to  the  approval  of  the  Secretary  ^ 

of  War.  enter  upon  the  banks  of  said  river,  either  above  or 
below  the  point  of  location  of  said  bridge,  and  confine  the 
How  ot  the  water  to  a  permanent  channel,  and  to  do  what- 
ever may  be  neeessary  to  aeoomplish  said  objectt  but  shall 
not  impede  or  obstruct  the  navigation  of  said  river,  and 
shall  be  liable  in  flnniafjes  for  all  ininries  to  private  prop- 
erty; and  all  plans  for  such  works  or  erections  upon  the 
banks  uf  the  rivei  ^h&U  lirst  be  submitted  to  the  Secretary 
of  War  for  his  approval:  And  j^ravided  further^  That  any  posuiob 
bridge  bnilt  under  the  proviRiODS  of  this  Act  shall  be  at  "  ^ 
right  angles  to  the  current  of  the  river  at  high  water:  -^^^ o£.i^tMiB^^ 
provided  /wrZ/jcr,  That  the  brid{rB  herein  authorized  to  be** 
constructed  shall  not  be  built  wiiiim  less  thau  one  uiile  of 
any  other  bridge  across  said  Missonri  River. 

Sec  3.  That  no  bridge  shall  be  erected  or  maintained  w^lo^iS'^roJj 
nnder  the  authority  of  this  Act  which  shall  at  any  time  piam^Sii^**"* 
snbstantially  or  materially  obstruct  the  free  navigation  of 
said  riverj  and  no  bridge  shall  be  commenced  or  built 
nnder  this  Act  until  the  location  thereof  and  the  plans  and 
specifications  for  its  construction  shall  have  been  submit* 
ted  to  aiul  ;ipp?oved  by  the  Secretary  of  War;  and  any  fthmiM 
chitftge  in  tlir  jtl  m  ot  its  constrnrtion  or  any  alteration  in 
the  bridge  alter  its  construction  shall  be  subject  to  the  like 
approval;  and  whenever  said  bridge  or  its  accessory  worlcs 
shall,  in  the  opinion  of  the  Secretary  of  War,  unreasonably 
obstruct  the  free  navigation  of  said  river,  lie  i??  hereby  au- 
thoriml  to  cause  such  change  or  alteration  ol  said  bridge 
or  its  accessory  works  to  be  made  as  will  efi'ectually  obvi- 
ate snch  obstmction ;  and  all  snch  alterations  shall  be  made 
and  all  snch  obstrnctions  be  removed  at  the  expense  of 
the  owner  or  owners  of  said  bri<lge,  or  the  persons  opernt 
ing  or  controlling  the  same;  and  in  case  of  any  litigation  LiUfatiao. 
arising  from  any  obstruction  or  alleged  obstruction  to  the 
free  navigation  of  the  Missonri  Biver,  at  or  near  the  cross- 
ing of  said  bridge,  caused  or  alleged  to  be  caused  thereby, 
the  cause  slmll  ^MM-onHttenced  and  tried  in  the  circuit  courts 
of  the  T^T>itt  (l  Si:iT(  s  of  either  judicial  district  of  South 
Dakota  or  Nebraska  in  which  the  said  bridge  or  any  por- 
tion of  such  obstruction  touches*  And  the  bridge  shall  K^inovaiorpa- 
not  be  open  to  traffic  until  all  piling  and  other  false  work 
used  in  constructing  the  bridge  shall  have  been  wholly 
removed  to  the  satisfn-tion  of  the  Secretary  of  War. 

Sko.  4.  That  any  bridge  built  under  this  Act  and  accord-  To  be  i»wfoi 
ing  to  its  limitations  shall  be  a  lawful  structure,  and  shall 
be  recognized  and  known  as  a  post  route,  upon  whi<^  also 
no  ln>her  charge  shall  be  made  for  tlir  transportation  over 
the  sann'  of  the  mails,  the  troops,  and  inunitionH  of  war  of 
the  United  States  than  the  rate  per  mile  paid  tor  their 
transportation  over  the  railroad  or  public  highways  lead- 
ing to  such  bridge.  The  United  States  shall  also  have  the  T«in(cr»pb 
right  to  construct,  w  ithont  charge  therefor,  telegraph  or 
telephone  lines  across  said  bridge. 

Sec.  5.  That  Congress  may  at  any  time  alter,  amend,  or  AmendmeuL 
repeal  this  Act. 
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Sbo.  6.  That  this  Aot  shall  be  null  and  void  if  aeloal 

*  constroctiou  of  the  bridge  herein  authorized  be  not  com- 
meneed  withiu  one  year|  and  oompleted  wU^un  three  jrean 

from  the  date  hereof. 

Approved,  March  3, 


Mai«h  8,  UM.  CBAP.  481.— Ab  Aot  To  ftuthorise  the  ooDstruction  of  a  bridge  onr 
 the  TMiDettee  Blv«r  «tor  near  Shoffleld. 


Be  if  mutded  hp  ike  Senate  and  Bouse  of  RepreemteMm 
bSTw  "ad  fJi^*/      ^1^^^^  States  of  Ameriea  in  Congress  ossenihlelfTM 
Company  m»v  it  sliftll  be  lawful  for  the  Tennessee  Bridj^e  and  Ferry  Com- 
rJw*  ar"8h^^  Pi^"y»  of  Alabama,  a  cori)oration  duly  and  legally  iucor- 
fldd,  Aiiu       porated  under  the  laws  of  the  State  of  Alabama^  its  sac- 
oesBon  or  assigns,  tooonstnict  and  maintain  a  bndgeovw 
the  Tennessee  K 1  ver  at  or  near  Sheffield,  in  Colbert  County, 
Tott-  Alabama.    JSaid  bridge  shall  be  constructed  to  jirnvide  for 

the  passage  of  railway  trains,  and,  at  the  option  of  the 
persons  by  whom  it  may  be  built,  may  be  used  for  the  \m- 
sage  of  wagons  and  yehicles  of  all  kinds,  for  the  traDSit  of 
animals,  and  for  foot  passengers,  for  snc^  reasonable  ratM 
of  toll  as  may  be  approved  from  time  to  time  by  the  Seoie- 
tary  of  War. 

To  b«  lawAii  Sbo.  2.  That  any  bridge  built  under  the  provisions  of 
"p<;^l''»ato.  this  Act  and  snbjeet  to  its  limitations  aball  be  a  lawfid 
stmotnre,  and  shall  be  recognized  and  known  as  a  post 
route,  niion  which  also  no  higher  (  barge  shall  be  madt? 
for  the  transmission  over  the  same  ot  the  mails  and  troops 
and  the  munitions  of  war  of  the  United  ^States,  or  passen- 
gers or  freight  passing  over  the  said  bridge,  than  the 
rate  per  mile  paid  for  the  transportation  over  the  rail- 
rf)ad  or  ]>ublic  liighTvays  leading:  to  the  said  Vjridfie;  and 
it  shall  enjoy  the  rights  and  privileges  of  other  post  roads 
in  the  United  States;  and  the  United  States  shall  have  the 
light  of  way  across  said  bridge  and  its  approaches  for 
pMtal-telegraph  purposes,  and  all  telegraph  and  telephone 
companies  sliall  have  equal  rights  and  privileges  in  con* 
Btrnctiii;;  and  mnnitniniiif?  their  lines  across  said  bridge. 

Dmw.tte.  tiKc.  6.  lliat  said  bridge  shall  be  constructed  as  a  draw- 
bridge of  sack  character  of  constmction,  and  having  soeh 
wid^  of  draw  openings  and  sndh  elevation  above  high  water, 
as  the  Secretary  of  War  may  pres(  rilu^ ;  niid  the  draw  open- 
ings of  said  bridge  sliall  be  so  protected  and  arranged  that 
water  crafts  can  be  worked  through  tbem  at  any  and  all 
times:  and  the  piers  of  said  bridge  shall  be  parallel  with 
and  toe  bridge  itself  at  right  angles  to  the  cnrreut  of  tlie 

jProvitM.       river:  Provided,  That  said  draw  shall  bo  opened  promptly 

Lffia«,tt«.  upon  reasonable  sigi i  ds  for  the  passage  ot  boats;  and  said 
company  or  oorporuUou  shall  maintain  at  its  own  expens^ 
from  sunset  nntil  sunrise,  such  lights  or  other  signals  on  satd 

obHtrucyoo  to  bridge  as  the  Light-Honse  Board  shfltll  prescribe.  No  brid^ 
MTigatioD.      gjjj^jj     erected  or  maintained  mider  authority  of  this  Act 
which  at  any  time  anbstantially  or  materially  obstructs  tiie 

ChADgM,«(«.  free  navigation  of  said  river  j  and  if  any  bridge  erectedoM* 
each  authority  shall,  in  the  opinion  of  the  Secretaiy  cf  Wtf^ 
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obstruct  Bach  n&yigation,  lie  is  hereby  authorized  to  oaase 
such  change  or  alteration  of  said  bridge  to  be  made  as  will 
eifectnallyobviatesnchobstrnctiou;  and  all  such  alterations 
shall  be  made  and  all  such  obstructions  be  removed  at  the 
expense  of  the  owner  or  owners  of  said  brid|re»  and  in  case  tiiuhiw 
of  any  litigation  arising  firom  any  obstruction  at  alleged 
obstruction  to  tbe  free  navigation  of  said  rivor,  caused  or 
allepfed  to  be  caused  by  said  bridj^'e,  tbe  cause  may  be 
brought  in  the  circuit  court  of  tbe  Uuited  States  or  the 
State  of  Alabama  in  whose  jnrisdiotion  any  portion  of  said 
obstruction  or  bridge  may  be  located:  Provided  further^ 
That  nothing  in  this  Act  shall  be  so  construed  as  to  repeal 
or  modify  any  of  the  i)rovisions  of  law  now  existing  in 
reference  to  the  protection  of  the  navigation  of  rivers  or 
exempt  this  bridge  from  the  operation  of  the  same. 

Sec.  4.  That  all  raOroad  companies  desiring  the  use  of  Righto  of  nn- 
said  bridge  shall  have  and  be  entitled  to  eqnal  rights  aTid"*^*""^ 
privileges  relative  to  the  passage  of  railway  trains  ovl  i  t]ie 
same,  and  over  approaches  thereto,  upon  payment  of  a  rea- 
sonable compensation  for  snch  use;  and  in  case  the  owner -diMgnmnent 
or  owners  of  said  bridge  and  the  several  railroad  compa-  JS^**** 
uies,  or  any  of  them,  desiring  such  nse  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid  and  upon  rules  and  con- 
ditions to  which  each  shall  conform  in  using  said  bridge, 
all  matters  at  issne  between  them  shall  be  decided  by  ttie 
Secretary  of  War,  upon  a  hearing  of  the  allegations  and 
proofs  of  the  parties. 

Seo.  6.  That  any  bridpre  authorized  to  be  constructed  ...^'^^^'^^ary  of 
under  this  Act  shall  be  built  and  located  under  and  subject 
to  snob  regulations  for  the  secority  of  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure 
that  ohjpct  the  said  (•oirti>;niY  shall  submit  to  the  ►Spcretaryof 
War  for  his  examination  mid  approval  a  design  aud  draw- 
ing of  the  bridge  and  a  map  of  location,  giving,  for  the  space 
of  one  mile  above  and  one  mile  below  the  proposed  location, 
the  topograidiy  of  the  banks  of  the  river,  the  shore  lines  at 
high  and  low  water,  the  directions  and  strength  of  currents 
at  all  stages,  and  soundings  accurately  showing  the  bed 
of  the  stream,  and  the  location  of  any  other  bridge  or 
bridges,  and  shall  fhmisb  snch  6ther information  as  may  be 
required  for  a  full  and  satisfhctory  nnderstanding  of  the 
subject;  and  until  the  said  plan  and  location  of  the  bridge 
are  approved  by  the  Secretary  of  Wai-  the  bridj^je  shall  not 
be  built;  and  it  any  change  is  required  by  the  Secretary  of 
War  in  the  plan  of  said  bridge  while  the  same  is  in  progress 
of  construction  or  after  its  completion,or  if  theentire  removal 
of  said  brid<j:ei8  recjuired  by  him  at  any  time,  the  cost  of  such 
change  or  removal  shall  be  paid  by  the  company  owning  or 
controlling  said  bridge. 

Seo.  6.  That  tbe  right  to  alter  or  amend  or  repeal  this  AmmetmmA, 
Act  is  hereby  expressly  reserved. 

Sec.  7.  That  this  Act  shall  be  null  and  void  if  actual  con-  r  m  iH  noemeni 
strnctioTi  of  the  bridjje  herein  authorized  be  not  commenced 
withiu  one  year  and  completed  within  three  years  from  the 
date  hereof. 

Approved,  March  3, 1801I, 
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District  of  Co- 
Itimliift. 

Ornniiastonen 
tohttverontml  of 
wliarf  property. 


R«gulAtlOD8. 


March  3,  INO.      CHAP.  458— An  Act  Relative  to  the  control  of  wharf  property  and 
certain  public  spaces  in  the  Distriot  of  Columbia. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That, 
with  the  exceptions  hereinafter  provi<le(l,  the  Commission- 
ers of  the  District  of  Oolumbia  shall  have  the  exclasive 
charge  and  control  of  all  wharf  property  belonging  to  the 
United  States  or  to  the  District  of  Columbia  within  said 
District,  including  all  the  wharves,  piers,  bulkheads,  and 
Structures  thereon  and  waters  adjacent  thereto  within  the 
pier  lines,  and  all  slips,  basins,  docks,  water  froutK,  land 
nnder  water,  and  structures  thereon,  and  the  appurte- 
nances, easementvS,  uses,  reversions,  and  rights  belonging 
thereto,  which  are  now  owned  or  |)ossessed  by  the  United 
States  or  the  District  of  Columbia,  or  to  which  they  or 
either  of  them  is  or  may  become  entitled,  or  which  they  or 
either  of  them  may  acquire  under  the  provisions  hereof 
or  otherwise;  and  said  Commissioners  of  the  District  of 
Columbia  shall  have  exclusive  charge  and  control  of  the 
repairing,  building,  rebuilding,  maintaining,  altering, 
strengthening,  leasing,  and  protecting  said  property  and 
every  part  thereof,  and  all  the  cleaning,  dredging,  and  de<^p- 
ening  necessary  in  and  about  the  same  within  the  pier 
lines.  Said  Commissioners  are  also  hereby  authorized  and 
empowered  to  make  all  needful  rules  and  regulations  for 
the  government  and  control  of  all  wharves,  piers,  bulkheads, 
and  structures  thereon,  and  waters  adjacent  thereto  within 
the  pier  lines,  and  all  the  basins,  slips,  and  docks,  with  the 
land  under  water,  in  said  District  not  owned  by  the  United 
States  or  the  District  of  Columbia:  Provided,  The  the  fol- 
lowing described  property  shall  be  placed  under  the  imme- 
diate jurisdiction  and  control  of  the  Chief  of  Engineers  of 
the  United  States:  The  banks  of  the  Potomac  liiver  from 
the  north  line  of  the  Arsenal  Grounds  to  the  southern  curb 
line  of  N  street  south;  also  five  hundred  linear  feet  of 
shore  line  in  the  Flushing  Reservoir  at  the  foot  of  Seven- 
t<'enth  street,  west,  and  west  from  the  western  curb  of  said 
street,  including  a  levee  one  hundred  feet  wide. 

Sec.  L*.  That  8ai<l  Commissioners  and  the  Chief  of  Engi- 
neers of  the  United  States  Army  are  hereby  authorized 
and  em]>owered  to  make  all  needful  rules  and  regulations 
for  the  government  and  proper  care  of  all  the  property 
placed  in  their  charge  and  under  their  respective  control 
by  the  provisions  of  section  one  of  this  Act  and  to  annex 
sucli  reasonable  penalties  to  said  rules  and  regulations  as 
will  secure  their  enforcement;  and  also  to  make  and  enforce 
rules  and  regulations  in  regard  to  building  and  repairing 
wharves,  the  rental  thereof,  and  the  rate  of  wharfage.  All 
rents  so  collected  shall  be  covered  into  the  Treasury  of  the 
United  States,  one-half  to  be  placed  to  the  credit  of  the 
United  States  and  one  half  to  the  credit  of  the  District  of 
Columbia.  No  lease  made  under  the  provisions  of  this  Act 
shall  extend  beyond  the  period  of  ten  years. 

That  the  Secretary  of  War  is  authorized  to  grant  i)ermis- 
sion  to  the  Department  of  Agriculture  for  the  temi)orary 
occupation  of  such  area  or  areas  of  Potomac  Park,  not 
exceeding  a  total  of  seventy-live  acres  in  extent,  as  may 
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not  be  needed  in  any  one  season  for  the  reclamation  or 
park  improvement,  tlie  said  areas  to  be  used  by  the  Depart- 
ment of  Agriculture  as  testing  grounds:  Provided^  Tliat  f^^"^ 
nothing  herein  contained  shall  be  construed  to  change  the  land  not  to  be 
essential  character  of  the  lands  80  used,  which  lands  shall '^^^^'^g^j^- 
continue  to  be  a  public  i)ark,  as  provided  in  the  Act  of 
Congress  approved  March  third,  eighteen  hundred  and 
ninety  seven:  And  provided  further^  That  said  area  or 
ureas  shall  be  vacated  by  the  Department  of  Agriculture 
at  the  close  of  any  season  ujion  the  request  of  the  Secre- 
tary of  War:  And  provided  further^  That  the  entire  P*rk  ^^Paric^^^^ 
shall  remain  under  the  charge  of  the  Secretarj'^  of  War.  se^rotarvonvnr. 

That  on  or  before  January  first,  nineteen  hundred  and  ^^J^*'^"y'^"^^y^"^ 
three,  the  fence  around  the  liotanical  Garden  shall  be  re-  lenc. 
moved:  Provided,  That  at  the  first  session  of  the  I^'^'y' _ff''",^j,n,d 
sixth  Congress  the  Joint  Committee  on  Library  is  directed  G^„ion/*°  "* 
to  rej)ort  a  bill  embodying  a  i)lan  for  removing  the  Botan- 
ical Garden  to  another  location. 

Sec.  3.  That  the  harbor  lines  of  the  District  of  Columbia  Harbor  iine«. 
shall  be  determined  by  the  Chief  of  Engineers,  United 
States  Army,  and  the  Commissioners  of  the  District  of 
Columbia,  subject  to  the  approval  of  the  Secretary  of  War. 

Approved,  March  3,  1899. 


RESOLUTIONS. 

[No.  2.]   Joint  Resolntion  For  the  improvement  of  the  harbor  at  Jannan  10, 1890. 

Racine,  Wiscousin.   

ReHolved  by  the  Senate  and  House  of  RepresentatireM  of  the 
United  t^t at es  of  America  in  Congress  That  the  R«rine.wi«. 

Secretary  of  War  be,  and  he  hereby  is,  requested  and  ,nrt°''*i^ll^rt'*  on 
directed  to  cause  a  survey  to  be  made  of  tiie  harbor  at  harbor  Uprov*. 
Racine,  Wisconsin,  to  ascertain  the  best  method  or  plan, 
by  breakwaters  or  otherwise,  to  prevent  the  injurious 
elfects  of  the  northeast  seas,  and  to  report  said  method  or 
plan  with  the  approximate  cost  of  the  same,  and  that  the 
Secretary  of  War  report  as  to  the  advisability  of  making 
such  improvement. 

Approved,  January  10,  1899. 


[No.  3.]    Joint  Resolution  For  improvement  of  the  harbor  at  Jaaaary  10,  1899. 

Kenosha,  Wisconsin.   

Resolved  by  the  Senate  and  Uouse  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled,  That  the  fn'""»H 'aTIon 
Secretary  of  War  be,  and  he  hereby  is,  requested  and  and  r*'jMirt  on 
directed  to  cause  a  survey  to  be  ma<ie  of  the  harbor  atJlj^'^j*""  »™p">ve^ 
Kenosha,  Wisconsin,  to  ascertain  the  best  method  or  plan, 
by  breakwaters  or  otlierwise,  to  prevent  the  injurious 
effects  of  the  northeast  seas,  and  to  report  said  method  or 
plan,  with  the  approximate  cost  of  the  same,  and  that  the 
Secretary  of  War  report  as  to  the  advisability  of  making 
such  proposed  improvement. 

Approved,  January  10,  1899, 
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Jaaaarj  10. 1880.    [No.  4.]    Joint  Resolution  Asking  for  preliminary  aorvey  of  Ohio 
River  at  or  near  Cincinnati. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the 
SOT^ey'^of'  »t  C^wt/erf  States  of  America  in  Congress  aJisembled,  That  the 
Cniiaroa  Riffles.  Secretary  of  War  be,  and  he  is  hereby,  authorized  and 
B^^or^lni^iuj'  directed  to  cause  a  preliminary  survey  to  be  made  of  the 
Ohio  River  at  a  point  at  or  near  Gullums  Riffle,  immedi- 
ately below  the  city  of  Cincinnati,  Ohio,  for  the  purpose  of 
reporting  ui>on  the  probable  cost  and  advisability  of  con- 
structing a  suitable  lock  and  dam  across  said  river  at  that 
point,  of  sufficient  dimensions  to  secure  a  channel  depth 
opposite  said  city  of  not  less  than  six  feet  of  water  at  low- 
water  stage. 

The  ex])ense  of  this  investigation  and  report  shall  be 
paid  for  out  of  any  moneys  remaining  unexpended  in  any 
funds  heretofore  appropriated  for  the  imi)rovement  of  the 
Ohio  River. 

Approved,  January  10, 1899. 


JuinarylS.lflOB.     [No.  5.]   Joint  Reeolntion  Providing  for  estimate  of  cost  of  certain 

improvemen te  of  Hridgeport  Harbor,  Connecticut. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the 
^ridgoport,  United  States  of  America  in  Congress  assembled,  That  the 
EMimaua  for  Secretary  of  War  be,  and  he  is  hereby,  authorized  and 
mlult!  •ilT'*'*''^*^  directed  to  submit  estimates  of  the  cost  of  extending  the 
channel  of  Bridgeport  Harbor,  Connecticut,  through  au 
arm  of  the  sea  known  as  Yellow  Mill  Branch  of  said  liar 
bor,  such  channel  to  be  twelve  feet  deep  and  two  hundred 
feet  wide;  also  of  widening  the  main  channel  to  the  western 
harbor  line,  between  the  inner  beacon  and  the  Xaugatuck 
Railroad  wharf,  with  a  depth  of  twelve  feet;  all  as  shown  by 
maps  and  surveys  made  in  compliance  with  the  provisions 
yoLi8.p.B39.  of  the  river  and  harbor  Act  of  August  seventeenth,  eigbt^ 
een  hundred  and  ninety  four,  and  submitted  to  Congress 
under  date  of  November  twenty-ninth,  eighteen  hundred 
and  ninety-five. 

Approved,  January  12,  1899. 


J«oaaryll,l808.  [No.  7.]  Joint  Reeolntion  Directing  the  Secretary  of  War  to  Hub- 
mit  a  report  of  survey  and  estimate  for  the  iuiprovemout  of  the  east 
channel  in  New  York  Harbor. 
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Resolved  by  the  Senate  and  House  of  Representatives  of  the 
NewTorkHar-  United  States  of  America  in  Congress  assembled,  That  the 
improvemeiit  Secretary  of  War  be,  and  he  hereby  is,  directed  to  submit 
of  Mtt  cbaonei,  a  report  of  survey  and  estimate  for  the  improvement  of  the 
east  channel  in  New  York  Ilarbor,  from  Tiie  Narrows  to 
the  sea,  and  for  the  enlarging  of  tiie  same  to  the  depth  of 
thirty-tive  feet  and  a  width  of  one  thousand  live  hundred 
feet,  and  to  also  rei)ort  upon  the  desirability  of  such  im- 
provement. 
Approved,  January  12,  1899. 
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[No.  9. J  Joint  Resolution  For  the  improvement  of  Mystio  Kiver,  JMni»ry2x,ig99, 
llMsaohntettB. 

Resoli'ed  by  thr  SrwUe  and  House  of  Representatives  ofiha 
United  States  vj  America  m  Congress  assembled,  That  the  My«tto  Bivw, 
Seeretaiy  of  War  be,  and  he  is  hereby,  authorized  and  A&naiM  for 
directed  to  prepare  and  submit  plans  and  estimate»  for  the 
jmprovcmont  of  Mystic  River,  Massachusetts,  with  a  view 
of  obtaiuiug  a  (lei»tli  of  twenty-five  feet  and  three  hun- 
dreil  feet  width  to  a  iH>int  about  three  thousand  five  han- 
dred  feet  above  Chelsea  Bridge,  so  ealled,  between  Boston 
and  Chelsea. 

Approved,  Janoary  21, 1899. 


PRIVATE  ACT, 

CHAP.  529.— An  Act  Directing  the  issue  of  a  check  in  Hen  of  a  lIar«h8,lttQL 
lost  cheek  drawn  by  H.  C.  Newcomer^  captain  of  engineers,  in  favor  — 
of  Btone  and  StanMll. 


Whereas  it  appears  that  H.  C.  Newcomer,  captain  of 
engineers  at  Memphis,  Tennessee,  on  December  fifth,  eight- 
een hundred  and  ninety  ei^^ht,  did  issue  a  check,  numbered 
three  hundred  and  oijrlity-one  thousand  seven  hundred  and 
forty-one,  upon  the  assistant  treasurer  of  the  United  States 
at  New  York)  to  the  order  of  Stone  and  Stausell,  for  thcp 
aam  of  three  thousand  eight  hundred  and  eleven  dollars 
and  two  cents,  beinj;  in  part  payment  uiuler  a  contract  for 
levee  construction  and  retained  percentage,  Lower  Yazoo 
District,  improving  Mississippi  River;  and 

Whereas  said  check  was  sobseqnently  lost  in  transmis- 
sion through  the  maUs  to  Kew  York,  and  the  amount 
thereof  has  never  been  received  by  said  Stone  and 
Stausell  or  their  nssiirns;  and 

Whereas  the  provisions  of  the  Act  of  February  six-  voi  23,p,m 
teenth,  eighteen  hundred  and  eighty-five,  amending  sec-  ^j^' 
tioD  thirty-six  hundred  and  forty  six,  Revised  Statutes  of 
the  United  States,  authorizing  United  States  disbursing 
officers  and  agents  to  issue  duplicates  of  lost  checks,  apply 
only  to  checks  drawn  for  two  thousand  five  hundred  dol> 
lars  or  less :  Therefore, 

/>'/-  it  enacted  by  the  Senate  and  UouM  of  Bepmentative9 
of  the  United  States  of  America  in  Conrjrrss  asHonhled,  That  h.  o.  n«w. 
said  H.  C'  Newcomer,  captain  of  engineers,  be,  and  is  luu'^^ato  ofUi* 
hereby,  instructed  to  issue  a  duplicate  of  said  original  check, 
check  to  Stone  and  Stansell,  under  such  regulations  in 
regard  to  its  issue  and  payment  as  have  been  prescribed 
by  the  Se(:retary  of  the  Treasury  for  the  issue  of  dniiTi- 
cate  checks  under  the  provisions  of  section  thirty  six 
huu(ired  and  forty-six,  Revised  statutes  of  the  United 
States. 

Approved,  March  3, 1899, 
sua  99  ^251 
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CONOUBBENT  BKSOLUTiUiS'S. 

BEBP  OEERK,  TnGINIA. 

Deeember  21.     Tfeftnh'ffl  hy  the  11  ouse  <{f  Representatives  {the  Senats  con- 
t  Mi  r <M^i,  That  the  Secretary  ot  War  be,  aud  he  is  hereby, 
Yirginbi.^      directed  to  prepare  and  submit  au  estimate  of  the  cost  of 
!Sl  widening  and  deep<^ning  Deep  Creek,  Virginia,  from  the 
South  Branch  of  the  IClizabeth  Biyer  to  the  new  lock  at 
the  IJisnial  Swamp  Canal. 

Passed  by  the  Uouse  of  Bepreseutatives,  December  20. 
1808. 

Passed  by  the  Senate,  December  21, 1898. 


OAPB  POBPOISB,  HAIN1S. 

xvrcmhrr  21,    j^csolrffJ  hi/ the  Ifoufte  of  Representatives  {tit c  Slenate  eon- 


1 1)6  i'orpi>iic.  ewrniu/),  That  tlie  Secretary  of  War  be  diiected  to  submit 
-f^^au  estimate  of  the  probable  cost  of  improving  the  harbor 
imswnmnttt  of  Cape  Porpoise^  Maine,  in  aeeordance  with  the  recom- 
mendations  contained  in  the  report  of  Colonel  P.  C.  Hains, 
dated  October  twenty -sixth,  eighteen  hundred  and  ninety- 
four,  now  on  file  at  the  War  Department 
Passed  by  the  House  of  Kepresentatives,  December  20, 
•1898. 

Passed  by  the  Senate,  December  21, 1808. 


OLBYBItAND,  OmO. 

1898***""^'  21.  Eesolved  by  the  House  of  Representatives  {the  Senate  eon- 
~ci  e  V  e  1  a  a  d .  curringjy-  That  the  Secretary  of  War  be,  aud  he  is  hereby, 
o^v^  '  authorized  aud  directed  to  prepare  and  submit  estimates 
barbor  impioT/of  the  cost  of  dredging  Cleveland  Harbor  in  accordance 
witli  the  recommendations  of  Colonel  Jared  A.  Smith,  local 
engineer,  in  his  report  for  the  year  eighteen  hundred  aud 
niuety-eight. 

Passed  by  the  House  of  Bepresentatives,  December  20, 
1898. 

Passed  by  the  SenatOi  Deceniber  21, 1898. 


Digitized  by  GoogI 


(The  referonoM  fn  roman  ar«  to  part  (or  volume)  and  those  \n  arabli:  to  iwige.l 


Acts  of  Conpresi.    See  Laws. 

Acushnet  River,  Mass.     See  New  Bedford. 

Agate  Bay.  Minn.,  iniprovement  of  harbor   1,449:  in.2C08 

Ahnapee  Harbor  ami  liiver,  Wis.: 

Constrnctiou  of  briti^e  at  Algoma   G22 

Iniprovemont  of  harbor   I,  462;  iv,  2751 

Alabjium  Kiver.  Ala.,  im]>rovemeTit  of  -   i,  2t>S);  IL  1076 

Albany,  N.  Y,,  removal  of  wreck  in  Hudson  River   L  16:{:  li,  1315 

Albemarle  and  Ch^.'sapeake  Canal,  N.  C,  Improvement  of  waterway 

via   I.        u,  1481 

Albemarle  Bound,  N.  C: 

Improvement    of    waterway   to    Norfolk.    Va.,   via  Currituck 

Sound  -  -     r,  2iiV>:  ii,  M81 

Improvement  of  waterway   to  Norfolk,    Va.,   via  Pasquotank 

River    i.  228:  ii,  H80 

Alblna,  Oreg.,  harbor  lines    89i  iv,  ;W5l 

Alburg.  Vt.,  construction  of  bridge  across  Lake  Champlain    019 

Alexandria,  Va..  removal  of  wreck  in  Potomac  River  near   222;  ii,  14 1'J 

Algoma,  Wis..  brid;re  of  city  of     622 

Alnauibra  Slough,  Cal. .  construction  of  bridge  across    L  02:i 

Allegheny.  Pa.,  harlxir  lines  1,39;  111,2149 

Allegheny  River,  Pa.: 

Construction  of  Ux-ks  and  dams  1,421;  iii.240l 

Improvement  by  openchannel  work  I,4'.?'2:  iii,i.M10 

Improvement  of  Pittsburg  Harbor  i,41t>-,  in,i';i'J7 

Snrvryof  ,  lA-i^:  iii,  2^111 

AlligJifor  ("reek  or  River.  S.  C: 

Examination  and  survey  to  (Tiarleston    1,255 

Exaniijiation  and  survey  t^)  EsthtfrviUe-Minim  Creek  Canal  __.  1^256 

Alligator  Head.  Matiigorda  liny,  Tex.,  examination  and  survey  of  harbor.  1^846 

AUouez  Bay,  Wi.s.  {«« r  Duluth)   l, 449;  ni,2(»ll 

Alloway  Creek,  N.  .]..  improvement  of  1. 175;  il,  ItiSS 

Alpena  Harbor.  Mich.,  improvement  of   >.  1.511;  iv,2983 

Al8«'a  River,  Ort'g.,  improvement  of    1, 574;  iv,3212 

Altamaha  River.  Ga..  improvement  of   1,261;  II,  1578 

Alveua  (steamship),  removal  of  wreck  of  l,  147;  li,  1276 

Alviso  Harbor,  Cal.. improvement  of   1, 554:  iv.yiOl 

Amite  River.  La.,  improvement  of  i, 320;  li,  1837 

Anacostia  River,  D.  C,  survey  of  _   i,  222;  11,1413 

Anclote  River,  Fla.,  improvement  of   ............  1.285;  II,  10«3S 

Anderson,  Addie  M.  (schooner),  removal  of  wreck  of  I.tfflC  1145 

Andnra  (Nandua)  Creek.  Va. .  imi)rovetnent  of  .  ........  1,228;  II.  1479 

Angola  (schooner),  removal  of  wrwk  «>f   1. 90. 1144 

Anna  Maria  (schooner),  removal  of  wreck  of   ..........  1.182;  U,  1367 

1 
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Ann,  Cape.  Mass.: 

Harbor  of  refnf?e  at  Sandy  Bay,  oonstmcHon  of  1.65,10^4 

Piers  and  breakwater  at  llockport,  examination  and  survey.....  -  1^81 

Resurvey  and  estimate  of  cost  at  breakwater,  Saudy  Bay   l^Si 

Ann,Comeli(i  (pungy),  removal  of  wreck  of  1.202:  11.1396 

Anne  Amndel  Connty.  Md.,  bridge  of  1.624.886 

Anneiuessex  River,  Md.: 

Harbor  lines  at  Criafield  ...    1.30;  11.1399 

Wreck  at  Crisfield,  removal  of   1.202;  u.  13^8 

Apalachicola  Bay  and  River,  Fla,: 

Improvement  of  bay  1.289;  n»1649 

Impr<tveraent  of  river,  including  the  Cut-oflf    1.290;  n,  1653 

Appomattox  River,  Va..  improvement  of . . .   It226;  II,  1476 

Appo<iuininiink  River.  Del.,  improvement  of   1. 185;  U.  1374 

Appropriations.  Sff  Rivers  and  harbors.  I 
Aqueduct  Bridge,  Washington,  D.  C: 

Boulevard  to  Mount  ^'ernon,  Va   1.42 

Repair  of   1.026:  vi,8777 

Aquia  Creek,  Va..  improvement  of   i.  210;  ii,  1423 

Aransas  Ilarlwr  and  I'ass.  Tex.: 

Estimate  of  cost  of  improvement   1.345;  n,1973 

Improvement  of  paaa  1.344:  ii.  1972 

Arcadia.  Mich..  ex:\mination  and  survey  at      1,505 

Arch  Rock.  San  Fran*  isco  Harbor.  Cal..  removal  of    1,554;  IT, 8163 

Arkansas  River.  Ark.  and  Ind.  T.: 

Bridge  at  Little  Rock.  Ark.,  construction  of   l^9i\B 

Gauging  {.v<r  Mississippi  River)  1.88.800;  a.  ^5 

Improvement  of  -.  1.363;  n,2033 

Removal  of  obstructions   i.  •^fi2;  11.2^ 

Arlington  estate,  Va. ,  memorial  bridge  across  Potomac  River  at.  L  42. 62^.  vi.SQS 
Arthur  Kill.  N.  Y.  and  N.  J.: 

Examination  and  survey      1.164 

Improvement  of  (sec  Staten  Island-New  Jersey  channel)   1.156;  u.  130^ 

Arthur  Lake,  La.,  {see  Mermen  tan  River)   1.829;  11, 1851 

Ashepoo  River,  S.  C.,  removal  of  wrecks   1.255;  il.  1550 

Ashland  Harbor,  Wis.,  improvement  of  1.451;  in, 2708 

Ashley  River.  S.  C, removal  of  wreck   1.254;  11,1560 

Ashtabula  Harbor.  Ohio: 

Improvement  of    1.588;  iv.8068 

Water  levels   1.637;  vi.  8859,8861 

A.tia  (schooner). removal  of  wreck  of     .. .  1.96,1144 

Assawaman  Bay.  Del.,  improvement  of  waterway  via  1. 190;  ii.  l'^*:^! 

Assistants,  civilian,  to  engineer  officers,  equipment  of   1.8.664 

Assonet  River.  Mass..  examination  and  sorvev    i:w 

Atchafalaya  Bay  and  River.  La.: 

Rectification   of    river   mouth   by   Mississippi    River  Commis- 
sion  1.016:  V,  3291. 3338 

Survey  of  bay   1.  333 

Augusta.  Ga.: 

Alteration  of  bridge  across  Savannah  River   1.624.625 

Improvement  of  Savannah  River  above   l259;  11,1571 

Improvement  of  Savannah  River  below  L257;  I1,1567 

Aux  Bees  Scioa  Lake,  Midi,  {see  Frankfort)   1.501;  iv,2944 


B. 

Back  Cove,  Portland.  Me.  (see  Portland)  i.  55. 1041 

Back  River,  Me.  (st  r  Sasanoa  River)  i.55  1040 

Bagaduce  River,  Me.,  improvement  of  1.48. 1031 

Baltimore  Harbor,  Md.: 

Bridge  across  Stone  House  Cove,  Curtis  Bay,  alteration  of  1^624,626 

Defenses  of  1,23.805 

Harbor  lines  at  Sparrows  Point   1410 

Improvement  at  Spring  Garden     ......         1.205;  il,  1410 

Improvement  of  channel  to   i,203;  ii.  1405 

Improvement  of  chaunel  to  Curtis  Bay   1.204;  11,1409 

Wreck  in  Colgate  Creek,  removal  of  1,205;  ii»141d 
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Bar  Harbor,  Me.: 

Ck>nstniction  of  breakwater   i.  46. 1022 

Defenses  of .  1. 16.685 

Barren  River,  Ky.,  operating  and  care  of  locks  and  damn  1^446:  ni,  2584 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of   1^352;  11^2000 

Bass  River,  Mass.: 

Examination  and  survey  of  harbor   1^97 

Homoval  of  wrecks  near  light  station   1.90. 1144 

Bastrop  (Bostrop)  Bayou,  Tex.,  examination  and  survey   i. 346 

Bath,  Me.,  removal  of  wreck  in  Kennebec  River  at   i. 62. 1049 

Battalion  of  Engineers   i,  6, 657 

Batteries: 

Dynamite   Ll2 

Gun  and  mortar      LlQ 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of  1^144;  u.1266 

Bay  Shore,  Long  Island,  N.  Y..  examination  and  survey   142 

Beach  Channel,  Jamaica  Bay.  N.  Y.,  construction  of  bridge  across   i,621 

Beachridge,  111.   See  Beechridge. 

Beaufort  Harbor,  N.  C: 

Defenses  of   i.  26. 846 

Improvement  of     i,238;  ii,  14!>8 

Improvement  of  waterway  to  Newbem  i.  237;  ii.  1497 

Improvement  of  waterway  to  New  River   1. 289;  ll,  1499 

Beaufort  Harbor  and  Rivor,  S.  C: 

Channel  to  Savannah,  Ga.  {see  Savannah)   1^255;  n^l559 

Improvement  of  river  i,  254;  ii,  15t8 

Removal  of  wreck  near  naval  station   L^S;  ii^  1550 

Beechridge,  Dl. : 

Prevention  of  break  in  Mississippi  River  at   1,378;  HI,  2088 

Survey  for  preventing  break  in  Mississippi  River  at   1^375 

Belle  River,  Mich.: 

Constrnction  of  bridges  at  Marine  City.   1,623 

Improvement  of  i  1.517;  rv,29»6 

Bellevue,  Iowa,  survey  of  Mississippi  River  opposite   1,377 

Bell,  Ijtvinia  (schooner),  removal  of  wreck  of.   12  62,1049 

Beverly  Harbor.  Mass.,  examination  and  survey   i.  81 

Big  Assawaman  Bay,  Del.,  improvement  of  waterway  via  1. 190;  u,  1381 

Big  Barren  River,  Ky..  operating  and  care  of  locks  and  dams  1^446;  m,2584 

Big  Sandy  River,  W.  Va.  and  Ky.: 

Improvement  of   1,433;  m,2501 

Improvement  of  LevisaFork  i,  436;  iii,2511 

Improvement  of  Tug  Fork     i,  436;  iii,2508 

Opt>rating  and  care  of  lock  and  dam  i,  435;  iii,  2505 

Big  Sunflower  River,  Miss.: 

Improvement  of   1.859:  ll.  2022 

Survey  of   1.362 

Bills  of  Congress  authorizing  construction  of  bridges,  examination  of   SJi 

Biloxi,  Miss.,  survey  for  channel  from  Ship  Island  Pass  and  Harbor.  l317;  ll,  1787 

Bismarck,  N.  Dak,  ^. set- Missouri  River)   1^387;  iu,2219 

Black  Lake,  Mich.,  improvement  of  Holland  Harbor  i.  492;  iv,2913 

Black  River,  Ark.  and  Mo. : 

Construction  of  bridge  at  Pocahontas,  Ark   i.  618 

Improvement  of    i,867;  ii,2040 

Black  River,  La.,  improvement  of   i. 850;  ii,  1994 

Black  River,  Mich.: 

Improvement  at  mouth   1.515;  rv,2993 

Improvement  at  Port  Huron   1.515;  rv,  2993 

Black  River,  N.  C,  improvement  of   1,240;  u,  1502 

Black  River,  Ohio: 

Construction  of  bridge  at  Lorain   i,621 

Improvement  of  Lorain  Harbor   l  529;  r7,8055 

Black  Rock  Harbor,  N.  Y.,  improvement  of   1.540:  rv,  3114 

Black  Warrior  River,  Ala. : 

Bridge  at  Fosters  Ferry,  construction  of   i,  628 

Canal  to  Five-mile  Creek,  survey   1.317;  u,  1730 

Improvement  above  Tu8<-aloo8a   i.304;  1702 

Improvement  below  Tuscaloosa   i.  305;  n,  17<>8 

Operating  and  care  of  locks  and  dams   i.  305;  ir.  1703 

Black  water  River,  FU.  and  AUl,  improvement  of   i,-..'97;  ii.  1678 


4 


INDEX. 


Block  Island,  R.  L: 

Construction  of  harbor  of  refng©   1,94. 1188 

Improvement  of  Great  Salt  Pond   1.95. 1141 

Block  Island  Sound,  R.  I.,  removal  of  wreck   1^1144 

Blood  River,  La.  (»ec  Tickfaw  River)  i.  319;  n.  1885 

Boards: 

Eudicott  Board   1^9 

On  torpedo  system   i,5.fi49 

The  Board  olf  En^neers. .   i.5.&4o 

Boata.   See  Dredge  and  Snag  boats  and  Wrecks. 

Boca  Grande,  Fla.,  examination  and  survey   1,288 

Bojuf  River,  La.,  improvement  of   1.353;  n,2002 

Bogue  Chitto,  La.,  improvement  of   u'Md;  ii.  1729 

Bogue  Falia,  La. ,  improvement  of      i.:n8;  ii,  1833 

BoKue  Sound,  N.  C,  improvement  of  waterway  via.  1^239;  u,  1499 

Boothbay  Harbor,  Me.,  examination  and  survey   i.68 

Boston  Harbor,  Maas.: 

Bridge  across  Charles  River,  construction  of   1,630 

Bridge  across  Mystic  River,  construction  of   1^623 

Deff-nses  of    1^18^709 

llarbor  lines  in  Charles  River   1.39.  lOl^gTllOO 

Improvement  of   i,71, 1074 

Boetrop  Bayou,  Tex. .  examination  and  survey   7  1.346 

Boult  yard  between  Washington,  D.  C,  and  Mount  Vernon,  Va    i.4> 

Brandy  wine  River,  Del.,  constmction  of  bridge  at  Wilmington  

Brazo.s  River.  Tex.: 

Estimate  of  cost  of  improvement  of  mouth,  near  Velasco  ^  846;  n.  1976 

Improvement  at  moutn    i,84{j;  ii,  1969 

Improvement  between  Velasco  and  Richmond   1. 343, 344;  II,  1970 

Brazos  Santiago  Harbor,  Tex.,  examination  and  survey   1,846 

Breton  Day,  Md. ,  examination  and  survey   1^223 

Bridge  Creek  Landing,  Va.,  damage  to  Gfovemment  wharf  i,633;  VI. 3842 

Bridm'eport  Harbor,  Conn. : 

Defenses  of  i.  20, 747 

Estimate  of  cost  for  channel  extension  1. 124, 1187 

Harbor  lines  1.39.1198 

Improvement  of  i,  112, 1168 

Bridges  across  navigable  waters: 

Alteration  of    i.40. 624,625 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of  i.ttac;  vi.aii? 

Construction  ef    i,  89. 618 

Examination  of  Congressional  bills  authorizing  constmction  of   1.39 

Examination  of  plans  and  locations  i,39. 618.620 

Memorial  bridge  at  Washington,  D.  C  i,42. 627;  vi.  3779 

Obstructing  navigation   ....  i. 40.  t>'-^4. t''~5 

Stone  bridge  across  Sakonnet  River,  R,      alteration  of   1.87,11^ 

Bristol  Bar,  Patuxent  River.  Md.,  examination  and  survey   I,2^ 

Broad  Creek  River,  Del.,  improvement  of  1^196;  11^1389 

Broadkiln  River,  Del.,  improvement  of  1^190;  ii,  1880 

Broad  Sound,  Boston,  Mass.  (see  Boston)  i.78, 1074 

Bronx  River,  N.  Y.: 

Improvement  of  i,  128;  n.l217 

Removal  of  wreck   i,  147;  11,1278 

Brooklyn,  N.  Y.,  removal  of  wreck  i,  147;  Dj  1278 

Brooklyn  and  Jamaica  Bay  Turnpike  Company,  bridge  of     LS21 

Browns  Creek,  Sayville,  N.  Y.,  improvement  of    i,  140;  11,1247 

Brunswick  Harbor,  Ga. : 

Defenses  of   1.87.882 

Examination  and  survey   ....j...  ~|7567 

Improvement  of  i,2M;  u,l5S5 

Bucksport  Harbor,  Me.,  examination  and  surrey    

Bucksport  Narrows,  Penobscot  River,  Me.,  examination  and  snzvey   1.62 

ButTalo,  N.  Y.: 

Bridpres  across  Niagara  River,  construction  of  ......lit!!.   1. 619 

Harbor  lines  at  West  Seneca   1,89;  rv,8l28 

Improvement  of  channels  in  waters  connecting  Great  Lakes..  1,505:  rv,2953 
Improvement  of  entrance  to  Erie  Basin  and  Bl^^k  Bock  Harbor  i,  540;  iv,  31 14 

Improvement  of  harbor  _   1^538:  rv.SlOl 

Buffalo  Bayon,  Tex.,  improvement  of  i.  840;  n,  1961, 1964, 1967 
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Buffalo  FotV,  Snake  River,  Wyo.,  road  to  Fort  Waahalde  L  WO:  vi,  8881 

Buffalo  Fork,  White  River,  Ark.,  improvement  of   1. 305;  ii.  20:J7 

Builiiings,  public,  and  grounds,  District  of  ColumbiA   i,  632;  vi.  8811 

Burlington  Harbor,  Vt.,  improvement  of   1.148;  n,  1289 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of   1. 144;  II.  1266 

Removal  of  wreck  1,147;  n,  1278 


C. 


Cache  River,  Ark.,  improvement  of   1.866:  ii.  2039 

Cache  River,  111.: 

Prevention  of  Missisaippi  River  from  breaking  into    i,  373;  ill,  2088 

Survey  for  preventing  Mississippi  River  from  breaking  Into  - .     i,  375 

Caddo  Lake.  Tex,  and  La.  (see  Cypress  Bayou)   1^850;  n,  1992 

Cairo.  111.: 

•  Prevention  of  break  in  Mississippi  River  near   1, 373;  ill,  2088 

Survey  for  preventing  break  in  .Mississippi  River  near   1^375 

Calcasieu  River,  La. .  improvement  ol  mouth  and  passes  L830;  ii,1858 

California  D6bris  Commission   1.618;  vi,8747 

Caloosahatchee  River,  Fla.: 

Examinations  and  surveys    1.288 

Improvement  of   i.  278;  n.l625 

Calnmet  Harbor  and  River,  Dl.  and  Ind.: 

Bridge  near  Chicago,  111.,  construction  of   1^622 

Bri<lge  at  Hammond,  Ind., reconstruction  of   1.623 

Harbor  lines  at  Calnmet    i,39;  iv,  2891 

Improvement  of  harbor   1.  477:  rv,2888 

Improvement  of  river   i.  478:  iv,2838 

Calnmet  Western  Railway  Company,  bridge  of   1.622 

Cambridge.  Mass.: 

Construction  of  bridge  across  Charlee  River   1.620 

Harbor  lines  in  Charles  River   i.  89. 1100 

Camden,  Me. ,  examination  and  survey  of  harbor   1.62 

Camden,  N.  J.: 

Improvement  of  Cooper  Creek   1.177;  11^1360 

Improvement  of  Delaware  River  at,  including  final  report  tliere- 
on     1.168;  ii.  132<<.1880 

Canadian  canal.  Sault  Ste.  Marie,  Ont., commerce  through  i.  507;  iv,2978 

Canals,  etc.  {see  also  Waterways): 

Albemarle  and  Chesajtt'ake  Canal,  N.  C,  waterway  via  I,!^9;  0^1481 

Allegheny  Rivt-r.  Pa.,  locks  and  dams  1,  421;  111,2404 

Appropriation  for  operating  and  care  -   1.88 

Barren  River.  Ky..  locks  and  dams    1,446;  ni,2584 

Big  liarren  River,  Ky.,  locks  and  dams..   1.446;  iii,  2584 

Big  Samly  River.  W.  V'a.  and  Ky.,  locks  and  dams.,  i, 433. 435;  111,2501,2505 
Black    Warrior    River,    Ala.,    above    TuscaloosiC    locks  and 

dams        i.:'.04.305;  IL  1702, 1703 

Black  Warrior  River,  Ala,,  l>elow  Tuscaloosa,  locks  and  dams  .  i, 305;  0^1708 

Blark  Warrior  River,  Ala..  t«i  Five-mile  Creek  L317;  II.  1780 

Cana^Han  canal.  Sault  Ste.  Marie,  Out.,  commerce  through         1^507:  iv,2978 

Cascadas  Canal,  Qdumbia  River,  Oreg   1.584.586;  iv,  3222, 3224 

Chicago  Drainage  Canal.  Ill  _   1.40 

Clubfoot  ami  Harlowe  Canal,  N.  C,  waterway  via   1.287;  0^1497 

Colorado  River.  Tex.,  canal  around  raft   1.846 

Columbia  River,  Oreg. ,  Cascades  Canal  I, .584. 586;  iv, 3222.8251 

Coosa  River,  (ia.  and  Ala..  l<»ckB  and  dams  14  300,302;  il,  1682, 1692 

Cumberland  River  alwve  Nashville,  locks  and  dams  1^391);  iii,2242 

Cumberland  River  l)elow  Nashville,  locks  and  dams   1,897;  ill,  2238 

Davis  Island  Dam.  Ohio  River,  Pa    iTTO;  ill,  2847 

Des  Moines  Rapids  Canal  and  Dry  Dock.  Mississippi  River        1. 876;  iii,2160 

Dismal  Swamp  Canal,  Va.  and  N.  C,  waterway  via   1. 228;  ii.  1 480 

Duluth  Canal.  Minn   1.449;  Ul,2611 

Erie  Canal,  N.  Y.,  proservntion  of  bench  marks    1.636;  VI.  8859 

Estherville-Minim  Creek  Canal.  S.  C.  (see also  Santee  River) .  i,  249, 255:  n,  1532 

Fox  River,  Wis.,  locks  and  dams   1, 471.173;  iv, 2789, 2794 

Ghilena  River,  Dl.,  lock  and  dam   1,877;  in, 2168 
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Canals.  ot<*. — Continuo«l. 

Graud  R  ij  ids  Lock  and  Dhiu.  NVabasli  lUver.   1,444:  m,2578 

Great  Kuuawha  River,  W.  Va.,  locks  ami  dauiB   1.427.429;  ni,iil79,a485 

Green  River,  Ky.,  Lock  No.  jL.  at  Rumsey   1.445;  iu,2581 

Green  River  Ky.,  Lo(  k  No.  5__      1.446:  in, 2588 

Green  Kiver,  Ky.,  locks  and  dama,  operating  and  care   i, 440;  iu,2584 

lllinoiB  and  Misfliaaippi  Canal,  111   i,  4S2. 484Tiv7S858. 2888 

Illinois  River.  111.,  locks  and  d;an«  i.48(>.  482;  iv, 2841, 2849 

Kaiiip-svillo  Lock  and  Ditm,  Illinois  River,  111    l4©:  iv,2849 

Kentncky  River,  Ky.,  locks  and  dams    1.437.489;  in.  2513, 2528 

Laqranj^e  Lock  iiml  Dam,  Illinois  River,  111     1.482;  iv.2849 

Little  Kauuwha  Kiver.  W.  Va.,  locks  and  dams   1^425, 426;  111,2474,2476 

Louisville  and  Portland  Canal,  Ky     L  440. 442;  ill,  2545, 2665 

Michigan  Lnko  to  Stnrf^eon  Bay,  Wis.,  harbor  of  refuge   Ii461;  iv,2749 

Michiguii  Lake  to  Sturgwn  Bay,  Wis.,  iruiirovcmcut  of   1,460;  iv,2737 

Michigan  Lake  to  Stargeon  Bay,  Wis.,  operating  and  care  L461;  iy,2743 

Minim rreek-Estherville Canal, S.C.  (.sf^-a/.vffSantee River).  L 249, 255;  ii,  1532 
MiHsirtsipi)!  Kiver,  l)et\veen  St.  Paul  and  Minneapolis.  Minn.,  lock  and 

dam    1. 378;  111,2178 

MisAiR8ippi  River,  D*^  Moines  Rapids  Canal  and  Dry  Dock  i,  376;  iii,2lfW) 

Mississippi  River,  reservoir  (lams   i,  379, 380;  m.  2182. 21 90 

Mississippi  River  to  Lake  Snj)erior.     i.  4")6 

MoiionfjHhela  River,  W.  Va.  and  Pa   1.417,418.419;  iii,  2873, 2375, 2876 

Mork'an  v  anal,  Tox.,  improv«»meut  of  waterway  via   1, 840;  U.  1961, 1964 

Morgan  (  anal.  Tex.,  operating  and  care   1,841;  11^1965 

Mosquito  (  "reek  Canal.  S.  C.  (see  Santee  River)  l. 249;  U,  1532 

Musclt'  Shoala  Canal.  Tenne8Het>  River,  Ala   1. 400;  III,  2289 

Mnskingum  River,  Ohio,  locks  and  dams   1.428.424;  ill,  2454.  2157 

Ohio  River,  Davis  Island  Dam,  Pa  1.413;  iii.2;j47 

Ohio  River,  Lonisville  and  Portland  Canal,  Ky  1^440,442;  ill,  2545, 2565 

Ohio  River,  movable  dams  _  1.414;  m,2352 

Osage  River.  Mo.  (««»  Missonri  River  Commission)  1.617;  vi,  3663 

Portajre  Lake  and  Lake  Snijerior  canals,  Mich.,  improvement  and 

o^)e^atiuK  and  care  453.  4\;i;  m,  2707 

Portaf^e  Luke  and  Lake  Superior  canals.  Mich.,  wreck  i,  4.'»6:  iii,2T22 

Pu^et  Sound  to  lakes  Union  and  Washington   i.  606;  iv,3271 

Rock  River,  111.,  canal  around  1.482,484;  iv,  2853, 2888 

Rough  River,  Ky.,  lock  and  dam   1.447.448;  m,  25*n).  2602 

St.  Clair  Flats  Canal,  Mich  i,518;  rv,  2(n>8, 29^9 

St.  Marys  Fall.K  Canal,  .Mich   1, 506.  .'iO?;  iv,  2!><>0, 2965 

Sturxeou  Bay  and  Lake  Michigan  Canal,  Wis. ,  harbor  of  refuge.  ^  4^;i ;  i  v ,  2749 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  improvement  of.  i,  460;  iv,  2737 

Sturgeon  Bay  and  Lake  Michigan  Canad,  Wis.,  operating  Ii461;  rv,2i4S 

Superior  Lake  to  Mississippi  liiver     1^466 

Superior  Lake  and  Portage  Lake  canals,  Mich.,  improvement  and 

operating  and  care    i.  452. 453;  111,2707 

Superior  Lake  and  Portage  Lake  canals,  Mich.,  wreck  7^    i. 456;  lu,  2723 

Tennessee  River,  below  Chattano(^ga.  canals,  etc   .  i,  403;  ni,  2255 

Tonnessoo  Hiver,  Muscle  ShoaL^  Canal   1,406;  □1,2289 

Tombiglxe  Kiver,  Ijelow  Demopolis,  Ala.,  locks  and  dams          1, 306;  li.  1711 

Union  Lake,  Wash.,  waterway  via      1,606;  iv,3271 

Wabash  River,  Grand  Rapids  Look  and  Dam   L444;  ill, 2578 

Warrior  River,  Ala.,  above  Tuscalou-sa    i. 304. 305;  li.  1702. 1703 

Warrior  River,  Ala.,  below  Tu8calot>8a    i,805;  n.  1706 

Warrior  River,  Ala.,  to  Five-mile  Creek.   1,317;  1730 

Washinu'ton  Lake  to  Puget  S«und   1.606;  IV, 3271 

White  River,  Ark.,  locks  and  dams.    i, 365;  u,2038 

Willamette  River,  Oreg,,  canal  and  locks  at  Willamette  Falls   1^  599 

Yamhill  River,  Oreg.,  lock  and  dam   1,591;  rv,3234 

Canapitsit  Channel,  Mass.,  improvement  of   i,86, 1117 

('anarsie  Bay,  N.Y.,  improvement  of  1,139;  li,  1245 

Caney  Creek.  Tex.,  examination  and  survey   ........  1,346 

Cape  Ann,  Mass. : 

Harbor  of  refnge  at  Sandy  Bay,  construction  of   1,65, 1064 

Piers  and  breakwater  at  Rockport,  examination  and  survey   i,81 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay   i,82 

Cape  Charles  City,  Va.,  improvement  of  harbor   1,287;  0^1478 
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Cape  Fear  River,  N.  C. : 

Defeiibcfl  at   1, 26. 846 

ImpTovement  above  Wilmington    i.24l;  n.  1505 

Improvement  at  and  below  Wtlmitjgton    L'-4-i;  n,  1507 

Northeast  Branch,  improvement  of   ii-'*^?  1^1504 

Cape  Porpoise  Hari>or,  Me. : 

Estimate  of  cost  of  improvement   i,  62, 1050 

Imjirovement  of   i,5i<,  1045 

Cape  Vincent  Harbor,  N.  Y., improvement  of   L  ''^^;  iv,  3145 

CarquiTiez  Strait.  Cal. .  examination  and  survey  of  channel  to  tioMen  G;ite.  561 

Carra belle  Bar  and  Harbor,  Fla.: 

Examination  and  survey  of  East  Pass   i,  303 

Improvement  of       i.  288;  n,  1647 

Carriages,  gun  and  mortar   1. 10 

Carters  Creek,  Va.,  exaiuination  and  survey    i.  223 

Carnthersville,  Mo.  {»ee  Mississippi  River  Commission)   i.  (>16;  v,  3291, 3336 

Carvers  Harbor,  Vinalhaveu,  Me.,  improvement  of   1.52. 1037 

Cascades  Canal.  Columbia  River,  Oreg.: 

Construction  of      i,58  t;  iv,  3333 

Operating  and  care   i.  5Stj;  iv,3224 

Centeniital  Lake,  Miss,  (see  Yazoo  River)   i,  357;  1^2015 

Champ] ain  Luke,  N.  Y.  and  Vt.: 

Bridgt's  Hcrc»s,  construction  of     I^BIQ 

Burlm^ton  Harbor,  improvement  of   Iil48:  II.13S9 

Defenses  on  {see  Great  Lakes)  _.  i. 83.975 

Narrows,  improvement  of  . .    .   1. 1 50;  ii.  1292 

North  and  South  Hero  islands,  improvement  of  channel  Lwitween   148 

Chapnuin,  C.  C.  (barge),  removal  of  wreck  of   1.232;  li,  1484 

Charles  River,  Mass. : 

Construction  of  bridge  at  Cambridije   i.  0^0 

Harbor  linen  at  Boston  and  Cambridge  i.  39, 1008, 1  Ha> 

Improvement  of  (we  Bosttm)         1^72. 1077 

Charleston  and  Western  Carolina  Railroad  Company,  bridge  of   1^024.625 

t  harlestou  C^iunty.  S.  C,  bridge  of   i.  625 

Charleston  Harbor,  S.  C.: 

Defenses  of  .._   1. 26. 859 

Examination  and  survey  to  Alligator  Creek  _ .  _  _ .  ~  1^255 

Improvement  of   _  _     i.  0~>2;  ii.  1542 

Plan  and  estimate  of  coat  for  improvement  of  entrance   1. 255;  ii,  1551 

Charlevoix  Harbor,  Mich.,  improvement  of   i.  503;  iv,2946 

Charlotte  Harbor.  Fla.: 

Examination  and  survey.     i. 288 

Examination  and  survey  of  inside  paasage  to  Punta  Rasa   i.2^<8 

Improvement  of   i.  279;  n.  1626 

Charlotte  Harbor,  N.  Y.: 

Improvement  of   544:  iv,  3130 

Water  levels   1.037;  vi.:^859,3??62 

Charts: 

Military  and  other  maps   L  ^9 

Northern  and  Northwestern  Lakes   i.6;33:  vi.a'-<51 

Chatham  Harbor,  Mass.,  improvement  of     i^HO,  1093 

Chatham  New  Harbor,  Ma.s.s..  removal  of  wreck   i,  81, 1095 

Chattahoocliee  River.  Ga.  and  Ala,: 

Improvement  l)elow  Columbus,  Ga   i,293;  11^1600 

Improvement  between  Westpoint  and  Franklin,  Ga  i,  294;  it,  1663 

Chattanoofca.  Tenn.: 

Improvement  of  Tennessee  River  above   i.  401;  ill,  2253 

Improvement  of  Teimosaee  River  below   I.  403:  ill,  2255 

Chel>oyi^an  Harbor.  Mich.: 

Examination  and  survey    i,  522 

Improvement  of   i,510;  IV,29S3 

Chefnncte  River,  La.,  improvement  of   1.318;  ii.  18:i3 

Chehalifl  River,  Wash. ,  improvement  of   i.602:  iv.32»MJ 

Chelsea  Creek,  Boston,  Mass.  (see  Boston)   1^73, 1077 

Chequamegon  Bav,  Wis.  (see  Ashland)    i,  451;  ill,  2703 

Chseapeake  Day,  Md.  and  Va.: 

Cape  Charfes  City  Harbor,  Va.,  improvement  of   1,227;  n.  1478 

Hampton  Roads,  Va.,  defenses   i. 25. 834 
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Cliesap^^ake  Bay.  Md.,  and  Va. — CJontinned. 

Kockhall  Harbor,  Md.,  examination  and  snrvey   i,203 

R(xkhall  Harlxir.  Md.,  imurovement  of   i.  201;  ii,  1397 

Wiit«rway  from  Norlolk.  Va.,  to  Albemarle  Sound,  N.  C  229;  il,  1481 

Waterway  from  Norfolk,  Va.,  to  sounds  of  North  Carolina  L  228;  ii,  1480 

Wrecks,  removal  of   1^232;  ii,  1484 

Chester  River.  Md.,  improvement  of   193;  ii,  1383 

Chicago  and  Northwe.stern  Railway  Company: 

Bridge  of,  across  Kml>arra88  River,  Wis   681 

Bridge  of,  across  Fox  River,  Wis   620 

Bridge  of.  across  Manitow<x;  River, Wis   622 

Chicago  and  West  Michigan  Railway  Company,  bridge  of  l,  624,625 

Chicago  Drainage  Canal,  111   

Chicago  Harbor  and  River.  111.: 

Bridge  near  Clyboum  Place,  reconstruction  of   620 

Bridges  across  Calumet  and  Little  Calumet  rivers,  construction  of...     I,  622 

Bridge  at  Taylor  street,  reconstruction  of...   1^  622 

Bridge  south  of  Taylor  street,  construction  of   622 

Drainage  canal   i,  40 

Examination  and  survey  of  river   I,  485 

Harbor  lines  at  Calumet  (South  Chicago)  Harbor   39i  rv,~]289l 

Improvement  of  Calumet  (South  Chicago)  Harbor   477;  iv,  2833 

Improvement  of  channels  in  waters  connecting  Great  Lakes...  1^505;  iv,2953 

Improvement  of  outer  harbor  i.  474:  iv,  2821 

Improvement  of  river  I   I.4T6;  IV, 2826 

Survey  of  Illinois  and  Des  Plaines  rivers  for  extension  of  navigation  to 

Lake  Michigan     i,485:  iv,2890 

Wreck  in  North  Brnnch,  removal  of   L485;  iv,28y3.2866 

Chicago.  Iniliannpolis  and  Louisville  Railway  Company,  bridge  of.......     i. 628 

Chicago.  Milwaukee  and  St.  Paul  Railway  Company: 

Bridge  of,  across  (  hicngo  River  (North  Branch),  111   i,  620 

BridgH  of,  across  Fox  River.  Wis   i,  621 

Chicago  Terminal  Transfer  Railway,  bridjp^e  of   i,  622 

Ch  ckasahay  River,  Miss.,  improvement  of   i,311;  n,  1720 

Chief  of  Engineers,  officers  on  duty  in  office  of   i,  641 

Chincoteague  Bay,  V^a. ,  improvemeutof  waterway  to  Delaware  Bay.  1^  190;  1881 
Chii>ola  River,  Fla. : 

Improvement  of  lower  river   1.200;  ii,  1653 

Improvement  of  njjper  river   i.  291:  n,  1655 

Chippewa  River,  Wis.,  improvement  of   1. 380;  lii,2195 

Chitto.  Bogue.  La.,  improvement  of   1,316;  II,  1729 

Chocolate  Bayou,  Tex.,  examination  and  survey   1.846 

Choctaw  and  Memphis  Railroad  Company: 

Bridge  of,  across  Arkansas  River,  Ark  . .   ...  .   i, 618 

Bridge  of,  across  Fourche  Le  Fevre  River,  Ark   1.619 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of  i,294;  ii.  1664 

Choptank  River,  Md.,  improvement  of   l,  193;  II.  1384 

Christiana  River,  Del.  (m-  Wilmington  Harbor)   i,  182;  ii.  1869 

Cincinnati,  Ohio,  survey  of  Ohio  River  at  CuUums  Ripple  1.417:  in.2367 

City  of  Duluth  (steamer),  removal  of  wreck  of   i,  505;  iv,2951 

City  of  Waco  (steamship),  removal  of  wreck  of    1,345;  II,  1973 

Civilian  assistants  to  engineer  officers,  e<iuipment  of   i,  8, 064 

Claiborne  Harbor,  Md.,  examination  and  survey   1.203 

Clarkstlale,  Miss.,  survey  of  Big  Sunflower  River  up  to   1,362 

Clatskanie  River,  Oreg.,  improvement  of..   i. 595;  iv,8247 

Clay  County,  W.  Va..  construction  of  bridge  across  Elk  River   1,621 

Clear  Creek.  Tex.,  examination  and  survey  __   i. 346 

Clearwater  River,  Idaho,  improvemeutof     L'>88;  iv,8231 

Cleveland. Cincinnati, Chicago  and  St.  Louis  Railway  Company,  bridge  of..  1^622 
Cleveland  Harbor.  Ohio: 

Bridge  at.  reconstruction  of   1^622 

Estimate  of  cost  of  improvement      1, 536;  rv,3075 

Harbor  lines  1. 39;  IV.  3080 

Improvement  of   I,5:{0;  rv,  8057 

Water  levels    1.637;  vi. 3859. 3861 

Clinch,  Fort,  Fla  («f^  Cumberland  Sound)   U 87.886 

Clinch  River,  Tenn.,  improvement  of  I,40S;  ui,2303 

Clinton  River.  Mu  h..  iin]ir<)vement  of   I.  ">19:  Iv,  3(01 


Clubfoot  and  Hariowe  Canal,  N.  C,  improvement  of  waterway  via.  i^ld^i;  II,  1497 
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Clubfoot  Rivet", N.C.,  improvement  of  waterway  rift  T.237:  n.H97 

Clybonni  Place,  Chicaj^o,  llh,  briilge  across  Chicago  River   i^&20 

Coanjock  Bay,  N.C.,  tmprovement  of  waterway  via   1.229;  11^1481 

Cocheoo  River,  N.      improvement  of  1. 5g;  1046 

Coenties  Reef,  East  River.  N.  Y.,  examination  and  survey   142 

Cohasset  Harbor,  Mass. ,  examination  ami  survey   1.81 

Colchester,  Vt., oonstruction  of  bridge  across  Lake Champlain .   i,619 

Colgate  Crisek,  Md,,  removal  of  wreck   1.805;  ii.  1410 

Col.  (irulitt  (tugboat),  removal  of  wreck  of   h^iT',  n,  1277 

Colleton  Conn  ty .  S.  C. ,  bridge  of   1.685 

Colorado.  Department  of  the,  reconnaissancee  and  explorations  i^&39;  vi,  38sO 

Colorado  River,  Tex.,  examinations  and  surveys   1, 346 

Columbia,  S.  C. .  construction  of  bridge  acnjss  Coufraroe  River    L 

Columbia,  Department  of  the,  recoauttissauc^  and  eAplorations  . . .  1,639;  vijafflft 
ColuJtibia  River,  Or  eg.  and  Wash.: 

Boat  railway,  construction  of.    1. 582;  iv,8221 

Cascades  Canal,  construction  of  :   1. 584;  iv,  3223 

Cascades  Canal,  operating  and  care  i,  5sG;  iv,3224 

Celilo,  Oreg.,  improvement  above   i.r>sO;  iv, 8219 

Gauging   1.598;  iv,8250 

Mouth  of,  defenses  at  i,  3G,  993 

Mouth  of.  examination  and  survey   i,  599 

Mouth  of,  improvement  at   1. 595;  iv,324d 

Mouth  to  Willamette  River,  examination  and  survey   1,599 

Month  to  Willararitte  River,  improvement  from  593;  rv,  3289 

Three-mile  Rapids,  improvement  at     1,582;  iv,3221 

Tongue  Point.  Oreg.,  improvement  below  17654;  iv,3245 

Vancouver.  Wfvsh,,  to  Willamette  River,  improvement  from...  i. 686;  iy,8229 

Colusa  County  and  town.  Cal.,  bridge  across  Sacramento  River   r, 628 

Compton  Creek.  N.  J. ,  improvement  of     1. 161;  iv,  1313 

Conanicut  Island.  Narrai^anaett  Bay,  R.L,hEu:bor  lines  at  Jamestown. .  i,  39, 1146 

Conecuh  River.  Ala.,  improvement  of   i.  29g;  11^1674 

Congaree  River,  S.  C. : 

Construction  of  bridge  near  Colombia   1,628 

Improvement  of    1,251;  H.  1539 

Improvement  between  Columbia  and  Granby    1,252;  n,  1543 

Congressional  bills  authorizing  construction  of  bridges,  examination  of  . .  i^Sft 
Conneaut  Harbor,  Ohio: 

Improvement  of   i,534;  iv,  8071 

Water  levels.     1,637;  vi,  8859. 3861 

Connecticut,  defenses  of  coast  Li  \^  747 

Connecticut  River,  Conn.,  improvement  below  Hartford  l  lf>^.  Ib53 

Ck)ntentnia  Creek,  N.  C,  improvement  of   it  235;  ii,  1492 

ContfHl  (Rchwner).  removal  of  wreck  of  Ii  473;  iv,  3813 

Continffencies  of  rivers  and  harbors,  estimate  of  appropriation  for   1,615 

Continuing  contracts   1.88 

Allegheny  River,  Pa.,  locks  and  dams     1.421;  ni,2404 

Aransas  Pass,  Tex   l.  844;  ll.  1972 

Ashtabula  Harbor,  Ohio   1. 538;  iv,3068 

Baltimore  Harbor,  Md   i.  203;  ii.  1405 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y   i,  144;  ii,  1266 

Big  Sandy  River.  Ky.  and  W.  Va   1.433;  iii.  2501 

Black  River  (Lorain)  Harbor,  Ohio   i.  529;  rv,3055 

Black  Rock  Harbor,  Buffalo,  N.  Y   1,540:  iv,3114 

Black  Warrior  River,  Ala.,  below  Tuscaloosa    i,305;  ii.  17QS 

Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek  .  1^804;  ii,  1703 

Boston  Harbor,  Mass    l.  71. 1074 

Bridi^oport  Harbor,  Conn      1. 112. 1108 

Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y. .  lMO;  iv,  81 14 

Buffalo  Harbor,  N.  Y   I,  538;  IV,  3101 

Buttermilk  Channel,  New  York  Harbor,  N.  Y  i,  144;  n,  12(i6 

Calumet  Harbor, 111  i,477;  iv.2838 

Cape  Porpoi.se  Harbor.  Me  i, 58, 1 045 

Casttadea  Canal,  Columbia  River,  Oreg   1,584;  iv,3222 

Charleston  Harbor,  8.  C   1,253;  ii.  l.')42 

Chicago  River.  Ill  i,476;  iv,2836 

ChriitiAua  Kirer,  Dd   ul82;  n.  1869 
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Continning  contracts— Continned. 

Cleveland  Harbor,  Ohio   i.  580;  it,  8057 

Columbia  River  at  the  Cascades,  Oreg   1.584;  iv,  3222 

Congaree  River,  S.  C  1.252;  IL 1542 

Cumlierland  River  alwve  Nashville,  Tenn  1.399:  III,  2242 

CumlH^rland  Sound,  Ga,  and  Fla   1. 2r>7:  u,  1593 

Deep  Creek,  Va.,  and  waters  connecting  with  Pamlico  Sound.,  i. 228;  ii,  1480 

Delaware  Bay,  Del.,  harbor  of  refuse   Ll73;  11^1354 

Delaware  River.  N.  J.,  Pa.,  and  Del  i.lft4;  n.  1817 

Detroit  River,  Mich  ...      i.  520;  rv,  3003 

Duluth  and  Superior  Harbor,  Minn,  and  Wi8  I.44D:  iii,  2611 

Dunkirk  Harbor,  N.  Y   1.537;  iv,3096 

East  Channel,  New  York  Harbor.  N.  Y  1. 142;  u.  1261 

Elizabc^th  River.  Va.,  to  Pamlico  Sound,  N.  C,  water wav          1.228;  ii^  1480 

Erie  Hasin,  Buffalo,  N.  Y   ...  l, 540;  iv,3114 

Everett  Harbor,  Wash  fteHsT  iv,  3273 

Falls  of  Ohio  River  at  Louisville,  Ky   1.440:  in,2545 

(ialveston  Harbor,  Tex    i.iiijH;  ii.  1953 

Grays  Harbor,  Wash   IJHX):  iv,3261 

Great  Kanawha  River.  W.  Va    i.  4-J7:  ni,  2479 

Great  Lakes,  channels  in  connecting  waters  of  i^  rtO't:  iv,  2953 

Oulfport,  Miss.,  channel  to  Ship  Island  Harbor   L  ^^2;  IL  1722 

Hay  Lake  Channel,  St.  Marys  River,  Mich..   i.  o'lS;  iv,  2979 

Horn  Island  Harbor,  Miss   L  310;  ii,  1718 

Hudson  River,  N.  Y  .    151;  li,  1393 

Humboldt  Harl)or  and  Bay,  Cal  ij  5.59;  iv,  3185 

Illinois  and  Mississippi  Canal,  111  I,  482;  iv,  28.>3 

Indiana  Chuto,  falls  of  Ohio  River,  Louisville,  Ky   440;  iii,  2645 

Kenosha  Harbor,  Wis  .     i,  469;  rv.  2781 

Kentucky  River,  Ky       i^  437;  III,  2513 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway  from         L  452;  iii,  2707 

Lorain  Harbor,  Ohio   i,  529;  iv,  30">5 

Michigan  City  outer  harbor,  Ind  ITIM:  rv,  2i<97 

Milwaukee  Bay,  Wis.,  harbor  of  refuge. .  L  466;  iv,  2767 

Mississippi  River,  closure  of  Pass  a  Loutre    ii  823;  1841 

Mississippi  River,  Head  of  Passes  to  Ohio  River   i.  616;  v,  3291 

Mis.sissippi  River,  between  Missouri  and  Ohio  rivers  1^89^870;  iii,  2058 

Mississippi  River,  between  Missouri  River  and  St.  Paul  . . .  i^  89.375;  m,  2102 

Mississippi  River,  between  St.  Paul  and  Minneapolis  L  878;  in,  2173 

Missouri  River,  below  Sioux  City,  Iowa  I,  617;  vi,  8fi.%5 

Mobile  Harbor,  Ala   i,  303;  n,1696 

Monongahela  River,  W.  Va.  and  Pa  1^417,418;  m,  2373, 2375 

Narragansett  Bay,  R.  I   i.89. 1125 

New  Haven  Harbor,  Conn   1. 107. 1162 

Newtown  Creek,  N.  Y  1, 187;  ii,  1239 

New  York  Harbor,  N.  Y.,  East  Channel   1. 142;  11^1261 

New  York  Harbor,  N.  Y.,  Gowanus  Bav  channels   1, 144;  n^l266 

New  York  Harbor,  N.  Y.,  Newtown  Creek  LW;  u.1239 

Norfolk  Harbor,  Va.,  to  Pamlico  Sound,  N.  C   1. 228;  n.l480 

Northern  and  Northwestern  Lakes,  channels  connecting   1,505;  iv,2953 

Oakland  Harbor,  Cal  OW;  rv,3163 

Ocmulgee  River,  Ga  I.2i8;  n.l582 

Ohio  River,  falls  at  Lonisville,  Ky   1.  440;  01.2545 

Ohio  River,  movable  dams   1.414;  lu,  2352 

Osage  River,  Mo  1.617;  vi.  3663 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va  i,  228;  1480 

Pascagoula  River,  Miss    1,310;  11, 1718 

Pass  a  Loutre,  Mississippi  River  i.  323;  n.  1841 

Patapsco  River,  Md   i.  203;  11,1405 

Plat^uemine  Bayou,  La   .....  1. 325;  li,  1844 

Point  Judith  harbor  of  refuge,  R.  I   1.93.1135 

Portage  Lake  harbor  of  refuge,  Mich   1. 501;  iv,2942 

Portland  Harbor,  Me.,  including  Back  Cove  i. 55. 1041 

Potomac  River,  below  Washington,  D.  C   1,209;  ii,  1419 

Providence  River  and  Narragansett  Bay,  R.  I  i.  89. 1125 

Racine  Harbor.  Wis  .    1,468;  iv,  2776 

Red  Hook  CTiannel.  New  York  Harbor,  N.  Y  ^  i,  144;  ii,1266 

Rockland  Harbor,  Me   1,51,1034 
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CJontinuing  contract*— CJontinued. 

Sabine  Pass,  Tex  1.835:  n.  lfi-»S 

Sacramento  River.  Cal  i|557;  iv,3in9 

St.  Joseph  Harbor.  Mich  LiMl  iv»29()l 

St,  Marys  River,  Mich.,  Hay  Lake  Channel   1.508;  iv,29.9 

Sandbeach  harbor  of  refuge,  Mich  t.513;  iv,2988 

San  Francisco  Harbor,  Cal  ...   ^554;  iv,3102 

San  Pedro  Bay,  Cal   iv,81.)6 

Savannah  Harbor,  Ga  -  L255j  ii,1559 

Savannah  River,  Ga.,  between  Augusta  and  Savannah  Ihlm 

Shebovgan  Harbor.  Wis  ^^'S?? 

Ship  channel  connecting  waters  of  the  Great  Lakea  1^505;  rv,29.>3 

Ship  Island  Harbor,  Miss.,  channel  to  Gulfport   ...  L312;  U.1722 

South  Chicago  Harbor,  111.  («ec  Calumet  Harbor)   1.477;  iv,2833 

Superior  Harbor.  Wis  . . .    in,  2811 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from          L  452:  iii,  2707 

Tampa  Bay,  Fla  IL1633 

Toledo  Harbor,  Ohio  -   1.524;  iv,8020 

Tomblgbee  and  Warrior  rivers,  below  Tuscaloosa,  Ala  i.  805;  il  I'Oo 

Union  River,  Mo  -^ll^Ll}^ 

Vicksbiirg  Harbor,  Miss   »>857;  ii.201^ 

Warrior  River,  Ala.,  below  Tuscaloosa   1.805;  n.  1708 

Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek  l804;  il  1703 

White  River  (Upper),  Ark   L365i  li4S^ 

Willamette  River,  above  Portland,  Oreg  1.591;  iv,3234 

Wilmington  Harbor,  Del  I.l^;  li,1369 

Winyah  Bay,  S.  C   1.247;  Ii,  1527 

YamhUl  River,  Oreg   1.591;  iv,3234 

Yaquina  Bay,  Grog   h  574;  iv,3213 

Yazoo  River,  Miss.,  at  the  mouth  l,co7;  ii,  2015 

Contracts,  continuing.   See  Continuing  contracts. 

Co<jper  Creek.N.  J.,imt)rovementof  Itlili  ih  1800 

Coosa  River,  Ga.  and  Ala. :  ^  ^  ^  o^/n  ^/.oo 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  Bridge  ii300;  n,  1»83 

Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  Bridge  1.301;  ii.  16S9 

Operiiting  and  care  of  locks  and  dams..   It802;  ii,  1092 

Coos  Bav, Harbor. and  River, Oreg.: 

Dredging  harbor  ...    '.ggg;  iv,3205 

Improvement  of  entrance  to  bay  and  harbor   L567;  iv,3203 

Improvement  of  river   -    570;  iv,8208 

Copper  Harbor,  Mich. ,  examination  and  survey   Li56 

Coquille  River,  Oreg  :  ^ 

Improvement  below  Coquille  L 

Improvement  between  Coquille  and  Myrtle  Point  —  1^505;  iv,3202 

Coraopolis  and  Sewickley  Bridge  Company,  bridge  of  L 

Cordelia  Slough,  Cal.,  construction  of  bridge  across   L^w 

Cornelia  Ann  (pungy), removal  of  wreck  of  1.202;  ll.  1398 

Corporations,  occupancy  of  public  structures  by   L_88 

Corps  of  Engineers: 

Changes  in  personnel   '.8 

Laws  of  Fifty-fifth  Congress,  third  session,  affecting  the   vi,8903 

Numl^er  and  distribution  of  officers  

Officers  detached  looiiut 

Coscob  Harbor,  Conn.,  improvement  of  '    *  a1 

Cottage  Citv,  Mass.,  examination  and  survey  at   L97 

Cotuit  Harfeor,  Mass., examination  and  survey   L97 

Courtableau  Bayou,  La.,  improvement  of   1.826;  li.  1847 

Cowlitz  River,  Wash.,  improvement  of   1.597;  iv,3249 

Craft,  sunken.   See  Wrecks. 

Crescent  Bay  and  City,  Cal. ,  examination  and  survey  at  L  501 

Crisfield  Harbor,  Md,:  ^ 

Harbor  lines  *  1899 

Removal  of  wreck   1.20'-^:  n.V'^'-^S 

Croatan  Bound,  N.  C.  improvement  of  waterway  to  Norfolk,  Va..  1.228;  ii,  1480 

Crockett,  David  (barge),  removal  of  wreck  of  Iil47;  u,1278 

Crooked  River,  Fla.  (sec  Carrabelle  Bar  and  Harbor)  1^288;  11^1647 

Crooked  Slough,  111. ,  survev  for  dam  across  -   ^  877 

Cross  Rip  Light-Ship,  Vineyard  bound,  Mass.,  removal  of  wreck  near.-  1^96, 1144 
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Crystal  River.  Fla. ,  examination  and  survey   1.288 

Cuilums  Kiimle,  Ohio  Itiver,  survey  at  1.417:  in,  2367 

Cum fH^rlnnd  River,  Tenn.  and  Ky.: 

Uiuit,Mng       Misaissippi  River)   1.88.  360;  u,a025 

Improvement  above  Nashville,  Tenn   i,  :j'.*9;  ill,  2242 

Itiniroveiiiont  below  Nanliville,  Tenn  1.397;  IU,2238 

Cumberland  SouuU,  Ga.  and  Fla.: 

Defenses  of   1.27.886 

Improvement  of   1.267;  II.  15^3 

Current  River,  Ark.  and  Mo.: 

Examination  and  survey   1.369 

Improve  iii«>nt  of   1. 367;  n.2a42 

Currituck  Sound,  N.  C,  improvement  of  waterway  via   1,229;  ii,  1481 

Curtis  Hay,  Baltimore.  Md.: 

Alteration  of  brid^'r-  across  Stone  House  Cove   1,624, 61?6 

Improvement  of  cliauuoi  to   1,204;  ii,  1409 

Cu^off,  Apalachicola  River,  Fla.,  improvement  of    1^290;  11,1658 

Cuyabofja  Rivor,  Ohio: 

i3ri(lpe  at  Cleveland,  reconstruction  of   1.628 

Elstimate  of  cost  of  improving  Cleveland  Harbor   1.536;  rv,3075 

Harbor  linf-s  at  Cleveland   1.  39;  IV,  8080 

Improvement  of  iMeveland  Harbor   1,530;  iv,8057 

Cypher  (lighter),  removal  of  wreek  of.   1.266;  ir,  1592 

Cypres  Bayon,  Tex.  and  La.,  improvement  of  1^350;  a,  1992 

B. 

Dams.  See  Canals  and  Waterways. 

Darien  Harbor,  Ga.: 

DefeuBos  of  1.27.^ 

Improvement  of   1. 260;  1574 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  1.413;  ill,  2347 

Debris,  mining,  in  California    1. 618;  vi. 3747 

Deep  Creek  Branch,  Eiizaboth  River,  Va.: 

Estimate  of  cost  of  dredgins^  1. 232;  il,  1485 

Improvement  of  waterway  via  1, 228;  ll,  1480 

Deer  Island  Thoroughfare,  Me.,  removal  of  wreck  1^62, 1049 

Defenses,  seacoaat.   See  Fortifications. 

Delaware  Bay  and  River,  N.  J..  Pa.,  and  Del.: 

Defenses  of  river      1, 22, 782 

Delaware  Breakwater,  Del.,  construction  of,  including  final  report 

thereon  i,  172;  ii,  1345, 1346 

Harbor  of  refuge  in  bay,  construction  of  i,  173;  ii,  1354 

Improvement  of  river     1. 164;  u,  1317 

Marcnshook,  Pa.,  improvement  of  ice  harbor  1,171;  n,1344 

Philadel{)liia  and  Camden  harbors,  improvement  of,  including ~^nal 

report  thereon   i,  IbS;  n,  1328, 1330 

Pier  ntiar  Lewes,  Del.,  construction  of.^   Ll^l;  n^l344 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of   1^190;  n,  1381 

Wrecks,  removal  of   i,lP3;  11.1867 

Delaware  Breakwater,  Del.,  construction  of,  including  final  report  there- 
on 1. 172:  IL  1345,1346 

Delta  Point,  La.  (see  Mississippi  River)   1.616:  v,32»l,3336 

Departments,  Executive,  Washington,  D.  C,  telegraph  and  telephone 

connections  between    1.633;  vi.  3838. 3^t42 

Departments,  military,  reconnaissances  and  explorations   1.639;  vi.  3S71 

Depot.  Engineer,  Willets  Point,  N.  Y  1,6,8,660 

Derelicts.    See  Wrecks. 

Deschutes  River,  Wash.  («««  Olympia)   1. 605:  iv,8270 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

care     .  1.376;  lu,  2160 

Des  Plaines  River,  Ul.,  survey  for  extension  of  navigation  to  Lake 

Michigan  1,485;  rv,2890 

Detroit  and  Northern  Railway  Company,  bridge  of   1.623 

Detroit  River,  Mich.: 

Improvement  of   1,520;  it,  8008 

Improvement  of  channels  in  waters  connecting  Great  Lakes...  1.605;  rv,  2953 

Diamond  Reef,  East  River,  N.  Y.,  examination  and  survey  -   |»148 
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Dickinson  Bayon,  Tex.,  examination  and  survey   1.846 

Diamal  Swamp  Canal.  Va.  andN.  C. ,  improvement  of  waterway  via.  L228;  5^1480 

Disposition  of  personal  property  when  not  needed   1.48 

District  of  Columbia,   ^ee  Washington. 

Divi (liner  Creek  (La  Trappe River),  Md.,  improvement  of  1.194;  n.  1886 

DiviHion  engineers   1.48 

Divisions,  engineer    1.48 

Doboy  Bar.  Ga.,  improveraont  of   1.260;  n,  1578 

Donnell  (canal  boat),  removal  of  wreck  1. 147;  n.  1277 

Double  Bayon,  Tex.,  improvement  of  i,  :il3;  ii,  1970 

Jknttflafss  (tug),  removal  of  wreck  of   1.254;  11,1550 

Dre<)ge  boats: 

For  works  in  Florida,  construction  of   i,277;  ii,1618 

For  works  on  Texas  coast,  procurement  of   1.848;  ll,  1970 

Sale  of,  when  not  neetled   L43 

Dubuque,  Iowa,  reconstruction  of  bridge  across  Mississippi  River   i.  619 

Dubuque  and  Dunleith  Bridge  Company,  bridge  of   1^619 

Duck  Creek  (Smyrna  River),  Del.: 

Improvement  of  Ll87;  n.  1376 

Removal  of  wreck  i,202;  IL1398 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge   1. 106. 1161 

Doluth  Harbor.  Minn. : 

Improvement  of    i.  419;  m,  2611 

Improvement  of  channels  in  waters  connecting  Great  Lakes  . .  L  i^i  2958 
Dunkirk  Harbor.  N.  Y.: 

Examination  and  survey    i,  543 

Improvement  of     1.537:  IV,  8096 

Dunleith,  111.,  reconstruction  of  bridpre  across  Mississippi  River   1^619 

Duval  County,  Fla. ,  bridge  of     1.625 

Duwaiuish  River,  Wash,  (see  Puget  Sound)  1^603;  iv,8267 

Duxbury  Harbor,  Mass.,  improvement  of   78,  1085 

Dyckmans  Meadows,  N.  Y.  («ee  Harlem  River)  L135;  11^1333 

Dyer  County,  Teun.,  bridge  of   1.620 

Dynamite  batteries   1,12 

B. 

Eads,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  repre- 
sentatives of  1.40,317;  n,1815 

£^t  Bay  Bayou.  Tex.,  examination  and  survey   1.846 

E:a8t  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of    1.142;  ii,1261 

Survey  of  1. 147;  il,  1279 

East  Chester  Creek,  N.  Y.,  improvement  of  Ll^  Uf  I'-^IS 

Elast  Dubntiue,  111.,  reconstruction  of  bridge  across  Mississippi  River   i,619 

flafltern  Bay,  Md.,  examination  and  survey  of  Claiborne  Harbor   1.203 

Eastern  Branch,  Elizabeth  River,  Va.  (nce  Norfolk  Harbor)   1.223:  11^1471 

Eastern  Branch.  Potomac  River,  D,  C.  (see  Anacostia  River)  i.  222;  IL1443 

ESast  Pass,  Carrabelle  Harbor,  Fla.,  examination  and  survey   1.802 

E^t  River,  Qa.   See  Brunswick. 
East  River,  N.  Y.: 

Examination  and  survey  of  Diamond  and  Coenties  reefs   1. 142 

Harbor  lines   1.89;  11.1254, 1255.1258 

Improvement  of   1^  134;  u.  1229 

Improvement  of  Wallabout  Channel  1. 138;  u.  1243 

Survey  of  Wallabout  Channel   i^Ml;  n.  1251 

Eaton,  J.  M.  (schooner),  removal  of  wreck  of  1^81, 1004 

Ek;ho  Bay.  New  Rochelle,  N.  Y.  {see  New  Rochelle  Harbor)   1. 14» 

Eklenton  Bay,  N.  C,  improvement  of   i,  230;  u,  1482 

EU^hth  Array  Corps,  reconnaissances  and  explorations  1^  639:  vi^  3871 

Elizabeth  River,  N.  J.,  improvement  of   1. 157;  ii,  1806 

Elizabeth  River,  Va.: 

Bridge  across  Southern  Branch,  construction  of   i,  622 

Estimate  of  cost  of  dredging  Deep  Creek  Branch   1^282;  0,1485 

Improvement  of   1.224:  11.1473 

Norfolk  Harbor  and  approaches,  improvement  of  i.  223;  u,  1471 

"Waterway  to  AlUnuarle  Sound,  N.  C,  improvement  of  i.  229;  ii.  1481 

"Waterway  to  sounds  of  North  Carolina,  improvement  of   1.228;  n,  1480 

Western  Branch,  improvement  of   i.  225;  11^1474 
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Elkpoint,  S.  Dak.  («?«  MisBouri  River)    1.389;  ni,  2221 

Elk  Riyer.  Md. : 

Examination  and  Buryev    1,  203 

Removal  of  wrecks  of  J.  E.  QiUingham  and  Wm,  E.  Welier  l203;  u,TM 

Elk  River,  Tenn.  and  Ala. : 

Improvement  of    1.409;  in,  3306 

Preliminary  report  of  survey   1.410;  m,2308 

Elk  River,  W.  Va.: 

Constmction  of  bridge  at  Clay   1.621 

Examination  and  survey   1.440 

Improvement  of   L429;  ni,2495 

Elliott,  John  W.  (sloop) ,  removal  of  wreck  of,  in  Delaware  River. .     182;  ii,  1367 

Ellis,  Joseph  R.  (schooner),  removal  of  wreck  of  Ll82;  0^1367 

Embankment*   Ll4 

Em  barrass  River,  Wis. ,  construction  of  bridge  across   L  821 

Emplacementfl   1. 10 

Employees,  injured,  recommendation  in  aid  of  

Endicott  Board     

Enffineer  Depot,  Willets  Point,  N.  Y  i.  6,8.660 

Engineer  divisions      i ■  -^3 

Engineer  officers,  equipment  of  civilian  assistants  to   i.8,t>&4 

Engineers,  Battalion  of   i.  6. 667 

Enginet^rs.  Chief  of,  oflBcers  on  duty  in  office  of   L641 

Engineer  School.  Fort  Totten,  N.  Y  1.5.8.653 

Engineers,  Corps  of : 

Changes  in  i)ersonnel   1.8 

Laws  of  Fifty-fifth  Congress,  third  session,  affecting  the  vi,3908 

Number  and  distribution  of  officers   1,8 

Officers  detached   ......  1,4 

Engineers,  division   LM 

Engineers,  The  Board  of  1.6.645 

Engineer  troo^w  and  civilian  assistants,  equipment  of  Lfii*** 

E<iuipment  of  engmeer  troops  and  civilian  assistants  

Erie  Basin.  Buffalo.  N.  Y.,  improvement  of  entrance   1.540;  IV, 8114 

Erie  Canal,  N.  v.,  preservation  of  bench  marks   1.686;  vi,8859 

Erie  Harbor,  Pa. : 

Improvement  of   1. 536;  rv,8Wl 

Water  levels   1.687;  viv3859. 8861 

Erie  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels    1.687;  vi,  3859. 3861 

Escambia  River,  Fla.,  improvement  of    i,  298;  LLiHl 

Esoanaba.  Mich.,  water  levels  1.6.37;  vi,3859.aaiQ 

Eaopus  Creek.  N.  Y.  {see  Saugerties  Harbor)  L 153,  lft4:  IL 1299 

Essex  River.  Mass.,  improvement  of  i.  65, 1063 

Estherville  Minim  Creek  Canal.  S.  C.  (sec  also  Santee  River) ...  L 349, 255;  0,1538 
Estimates  of  appropriations  required : 

Fortifications    hm. 

River  and  harl>or  examinations,  surveys,  etc   1.615 

River  and  harbor  improvements   I«88 

Everett  Harbor,  Wash-,  improvement  of   i, 606;  iv.S2^ 

Everett,  Wm.  (schooner),  removal  of  wreck  of   11,1278 

Examinations,  estimate  of  appropriation  for  •.   ^615 

Excelsior  (barge),  removal  of  wreck  of  1.96,4444 

Executive  Departments,  Washington,  D.  C.,  telegraph  and  telephone 

connections  between  i.  033;  vi,  3838, 8842 

Exeter  River,  N.  H..  improvement  of     ''^^'laTi 

Explorations  and  reconnaissances  in  military  departments   1.639;  Vl,8871 

Explosives.    See  Submarine  mines  and  Torpedoes. 

F. 

Fairhaven,  Mass.   See  New  Bedford.  ^ 

Fairport  Harbor,  Ohio,  improvement  of  i,  588;  r^'^^M 

Fairy  Lake,  Tex.  and  La.  {see  Cyi>r*'88  Bayou)   1.350;  ilt  j^ 

Falia,  Bogue,  La.,  improvement  of   1.318;  n,  i»» 

Fall  River  Harbor,  Masa. ,  improvement  of  i.9M^ 
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Feather  Rirer,  Cal.: 

Improvement  by  California  Debris  Commission  T. 618;  Tl.8747 

Improveraeut  of   1. 557;  iv,3169 

Femamlina.  F!a.: 

Defenses  of    1.27.883 

Improvement  of  waterway  to  Savannah,  Qa  1^  265;  ii,  1590 

Fishing  Creek,  N.  C.  improvement  of  1. 2.'i4;  II.  1480 

Five-mile  Creek.  Ala.,  survey  lor  canal  to  Warrior  River   1,317:  1730 

Five-mile  River  Harbor.  Conn.,  improvement  of   LllO»  H^O 

Flacr  Lakeand  River.  Wis.  (st'e  Portwing)  -   l. 456 

Flathead  River,  Mont: 

Improvement  of   1. 614;  IV.  3280 

Survey  of   i,614 

Flint,  Fannie  (schooner),  removal  of  wreck  of    i, 96. 1145 

Flint  River,  Ga..  improvement  of  I.?92;  ii,  1657 

Florida,  State  of  : 

Construction  of  dredpe-and-anag  boat    1^277;  11^1618 

Defenses  of  east  coast      1.27.888 

Plan  and  estimate  of  cost  for  removing  water  hyacinth  1,40^277;  1613 

Removing  water  hyacmth  l. 276;  u,  1612 

Floyd,  sergt.  Cbarle.-*.  monument  to   L641 

Flushing  Bay,  N.  Y.,  improvement  of  1. 133;  IL  1227 

Flynns  Knoll.  N.  Y.,  removal  of  wreck  on  1. 147;  ll,  1278 

Foreign  possessions,  defense  of  .. ...... .   i.9 

Forked  Deer  KivtT.Tenn.: 

Construction  ot  bridge  at  Yellow  Blaflf   1.680 

Improvement  of..     1.806;  III,  2285 

Fort  Clinch.  Fla.  {see  Cumberland  Sound)   1.27.886 

FortiHcations: 

Dynamite  batteries   '.   1^12 

Eatimatt's  of  appropriations  required   i,87 

Gun  and  mortar  batteries.   .....    1. 10 

Insuiar  poswessions   ..  i^ 

National  1  )ef en.se  appropriation  and  allotments   1. 15 

Preservation  and  repair  of    1. 18 

Progre.sa  of  work    1^ 

Pro.)0<'t8    1^0 

Range  and  position  finders   .......      1. 13 

Sea  walls  and  emlmnkmentd   l^li 

Sit«s   1.14 

Submarine  mineo   I^IS 

Supplies  for  coast  defenses   I^IA 

Temporary  defenses     1, 10 

Fort  Johnnton,  N.  C. ,  defenses  at   Ij26."8ig 

Fort  McUenrv.Md.  (see  Baltimore)  1,23.805 

Fort  Macon, N.C..  def.-n.ses  at  ,   1.26.846 

Fort  Marion.  Fla,,  defenses  at  1,  28.888 

Fort  Monroe.  Va.  (.sw  Hampton  Roads)  i.  25.834 

Fort  Montgomery.  N.  Y.  (sw  (ireat  Lakes)   1. 33. 975 

Fort  Niagara,  N.  Y.  (««;<! Great  Lakes i   I. ;i^{.974 

Fort  Pierre.  S.  Dak.  {nee  Missouri  River)   1.387;  ill.  2210 

Fort  Pulaski.  <4a.. defenses  at   1,27.870 

Fort  Screven,  Ua.,  defenses  at   1.27.870 

Fort  Totten,  N.  Y..  post  of .  .    1.  5.6.8.651 

Fort  Washakie.  Wyo  .  military  road  to  Buffalo  Fork,  Snake  River.  1^640:  vi.a^ 

Fort  Wayne,  Mich.  (.«{rt  Groat  Lakes)   1. 38. 074 

Fort  Wool,  Va.,  {see  Hampton  Roads)   1.25.841 

Fosters  Ferry,  Warrior  River,  Ala.,  construction  of  bridge   Ij628 

Fourche  Le  Fevre.Hiver.  Ark.,  construction  of  bridge  across    1^610 

FiKf  (canal  boat),  removal  of  wreck  of  i,  147;  li.  1278 

Fox  River.  Wis.: 

Bridge  at  Umro,  reconstruction  of   1.621 

Bridge  at  Oshkosli.  reconstrnction  of   ...........      i.  620 

Examination  and  survey  of  Green  Bay  Harbor   ii474 

Harlxir  hues  at  Cshkosh    i.80;  iv,2810 

Improvement  of  1.471;  iv,2789 

Improvement  of  Green  Bay  Harbor   1.459:  iv,2734 

Operating  and  care  of  locka  and  dama  i.  473;  iv,2794 
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FraDkfort  Harbor,  Mich.,  improvement  of  1, 501;  iv,2944 

French  Broad  River.  Tenn.,  improvement  of    i.  406;  ui,  2300 

Fnend,  Lottie  K.  (schooner),  removal  of  wreck  of,  in  Delaware  Bay  L  1^2;  1367 
Fulton,  Ark.: 

Improvement  of  Red  River  above  i,349;  u,  1991 

Improvement  of  Red  River  below   1.347;  u,  1979 

G. 


Galena  River,  III.,  operating  and  care  of  lock  and  dam  1,877;  ni,  2168 

QflJveston  Bay  and  Harbor,  Tex.: 

Deepening  channel  from  Galveston  to  Texas  City   1,339;  n,  1962 

Defenses  of   ...  i.  33. 951 

Improvement  of  channel  in  West  Bay   1.342, 843;  ii,  1968, 1970 

Improvement  of  harbor     i.  33jj;  1953 

Improvement  of  ship  channel  and  Buffalo  Bayou  l340;  il  1961, 1964, 1965 

Survey  of   1,346 

Wreck  at  harbor  entrance,  removal  of     1.345.  ii.  1972 

Gasconade  River,  Mo. ,  improvement  by  Missouri  River  Commission .  1.617;  vi.3665 

Qanging: 

Columbia  River.  Oreg.  and  Wash   1.598;  rv,  8250 

Mississippi  River  and  principal  tributaries    1.38,360;  n.2025 

Mississippi  River  at  St.  Paul.  Minn   1,38,384;  m,2206 

Northern  and  Northwestern  Lakes  i,637;  vi.3859 

Ganley  River.  W.  Va..  improvement  of   1.431;  m,2496 

Gedney  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of   1. 142;  il.  1261 

Removal  of  wreck  L 147;  u,  1276 

Gtenesee  River,  N.  Y.  (set  Charlotte)   1.544;  iv.3130 

George  Lake,  St.  Johns  River,  Fla.  (see  Volnsia  Bar)  i,271;  ii.  1602 

Georges  River,  Me.,  improvement  of   i. 53. 1038 

Georgetown,  D.  C.    See  Wabhiugton, 

(Jeorgetown,  S.  C. : 

Examination  and  survey  of  Sampit  River   i,  255 

Improvement  of  harbor    .  i.  247;  n,  1526 

Georgia  and  Alabama  Railway  Company,  bridge  of . :   i.619 

Georgia,  defenses  of  coast  1,27,870 

Gillingham.  J.  E.  (barge),  removal  of  wreck  of  1.202;  11,1398 

Glencove  Harbor,  N.  Y.,  improvement  of  1. 132;  n.  1225 

Gloucester  Harlx)r,  Mass.,  improvement  of   1. 66. 1066 

Goat  Island  Ledg^,  N.  H»  (nee  PuU-and-be-damned  Point)   1,62 

Golden  Gate.  Cal. ,  examination  and  survey  of  channel  to  Karqnines  Strait .      i,  561 

Goshen  Creek,  N.  J.,  improvement  of   180;  ii,  1362 

Gasi)ort  Harbor,  N.  H.  (.see  Isles  of  Shoals)   i.62 

Gk)vernment  employees,  recommendation  in  aid  of,  when  injured   1^43 

Government  property,  sale  of,  when  not  needed   1.43 

Government  structures,  occupancy  of.    i.  88 

Governors  Island.  New  York  Harbor.  N.  Y.,  removal  of  wreck  n,1278 

Gowann."  Bay,  Canal,  and  Creek.  N.  Y.: 

Bay  Ridge,  Red  Hook,  and  Buttermilk  channels,  improvement  of.  L 144;  1266 

Gowanus  Canal  (see  Bay  Ridge  Channel)   i,  144;  ii,  1266 

Gowanus  Creek  Channel,  improvement  of  1. 146;  ii.  1274 

Grand  Calumet  River,  111.  and  Ind.: 

Bridges  across,  construction  of   .....    1, 622. 628 

Harl)or  lines  at  Calumet  1.89;  iv,2891 

Improvement  of   1.478;  i  v.  2838 

Improvement  of  Calumet  Harbor   1.477;  IV,  2833 

Grande.  Bot-a,  Fla.,  examination  and  survey   i,288 

Grand  Haven  Harbor,  Mich.,  improvement  of    L494;  rv,29l7 

Grand  Island,  Niagara  River.  N.  Y..  construction  of  bridge   i,619 

Grand  Isle.  Vt.,  construction  of  bridge  across  Lake  Champlain   1^619 

Grand  Lake.  La.  (nee  Mermentau  River)  .    1.829;  ir,1851 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge  i. 455;  ni,2719 

Grand  Marais,  Minn.,  improvement  of  harbor  i,  448;  m,2605 

Grand  Rapids  Lock  and  Dam,  Wabash  River,  operating  and  care.  L4i4;  iii,2578 
Grand  River,  La.,  improvement  of  1,325;  11^1844 
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Qrand  River,  Mich.: 

Improvement  of   T.        iv,  2020 

Improvement  of  Grand  Haven  Harbor   i.  iv,2917 

Qrand  River,  Ohio: 

Construction  of  bridge   1.023 

Improvement  of  Fairport  Harbor   1^532;  iv,8064 

Grand  Trunk  Railway  Company,  bridge  of   1.619 

Orasse,  Sylma  de  (steamer),  wreck  of  (»ee  Colnmbia  River,  below  Tongue 

Point)     1.594;  iv,.S215 

Grays  Harbor.  Wash.,  inoprovement of ,  including  bar  entrance        1.600;  iv,3261 

Great  Kanawha  River,  W.  Va.: 

Improvement  of   1.427;  iii,  2479 

Operating  and  care  of  locks  and  dams  i.  429;  in,  2485 

Great  Lakes: 

Defenses  on   1,33.974 

Improvement  of  channels  in  waters  connecting   1^505;  iv,29r)3 

Preservation  of  bench  marks,  Erie  Canal,  N.  Y  1^630;  vi,3859 

Surveys  and  charts  1,633;  v  1,3851 

Water  levels   1.637;  vi.885» 

Great  Pfdee  River,  S.  C,  improvement  of  i,  246:  n,  1523 

Great  Salt  Pond,  Block  Island,  R.  1^  improvement  of   i,95, 1141 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor   1^545;  iv,3133 

Green  Bay.  Mich.,  water  levels  at  Escanaba   1,637;  vi. 3859. 3860 

Green  Bay,  Wis.: 

Examination  and  survey  of  harbor   i.  474 

Improvement  of  harbor     1, 459;  iv,2734 

Green  Jacket  Sboal,  Providence  River,  R.  L,  removal  of   1.90, 1127 

Greenleaf  Bend,  Mississippi  River,  111.: 

Prevention  of  break  into  Cache  River  1^373;  iii,2088 

Survey  for  preventing  break  into  Cache  River   i,  375 

Greenport,  N.  Y.,  removal  of  wreck  near   1I,1278 

Green  River,  Ky.: 

Examination  and  survey    1.448 

Improvement  above  mouth  of  Big  Barren  River  (Lock  No.  5}  .  i,  446;  rii,  2583 

Operating  and  care  of  locks  and  dams  Ii440;  ill,  2584 

Reconstruction  of  Lock  No.  2^  at  Rumsey   L445;  iii,2581 

Greenville  Harbor, Miss,  (see  Mississippi  River  Commission)..  1^616;  v, 3291, 3336 

Greenwich  Harbor,  Conn.,  improvomentof  1^123,1186 

Grounds,  public  buildings  and.  District  of  Columbia   1.632;  vi.3811 

OrulA),  Col.  (tug),  removal  of  wreck  of   1. 147;  11,1277 

Gulf  port.  Miss.: 

Improvement  of  channel  to  Ship  Island  Harbor   i,312;  1723 

Survey  for  channel  from  Ship  Island  Pass  and  Harbor   1.317;  ii,  1787 

Golf  States,  removal  of  water  hyacinth: 

From  Florida  waters.   i.  2T();  1613 

From  Louisiana  waters   i.  332;  n,  1M55 

Plan  and  estimate  of  cost  i.40. 277;  ii.  1613 

Guns   1. 10 

Q  uyandotte  River,  W.  Va. : 

Examination  and  survey  _   1^440 

Improvement  of  Ii432;  ill,  3499 

H. 

HaU^  Richard  (schooner),  removal  of  wreck  of  1. 141;  iiil251 

Hammond,  Ind.,  reconstruction  of  bridge  across  Cidamet  River   i^  623 

Hampton  Roads,  Va. : 

Defenses  of  1. 85.834 

Examination  and  survey  of  channel  at  Middle  Ground  Bar   i.  2;{3 

Hancock,  Mich.,  rebuilding  bridge  across  Portage  Lake   1^618 

Harbor  Imes,  establishment  of   i,  39 

Albina,  Oreg   i.89;  iv,  S25T 

Allegheny  CMty.  Pa  1.39;  111,2419 

Annemessex  River,  Md  i,39;  u,  i;j99 

Baltimore  Harbor,  Md.,  at  Sparrows  Point  i,39;  IE  1410 

Boston.  Mass  i.  39. 1098. 1100 

Bridgeport  Harbor,  Conn   i.39, 1193 

Buffalo  Harbor,  N.  Y   i.39;  iv,3123 

Caimnet  Harbor,  111  i,89;  iv,2t>91 

MNO  99  ^2 
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Harbor  lines,  etc.— Continued. 

Cambridge.  Mass    1.89.1100 

Charles  River,  Mass. .  at  Boston  and  Cambridge  L  SO^  1098, 1 100 

Cleveland  Harbor,  Ohio  1.39:  iv,  3080 

CYiafield  Harbor,  Md    1.39;  n.1399 

East  River,  N.  Y   1.39;  li.  1254. 1255, 12.')8 

Fox  River.  Wis  LMi  iv,2819 

Hillsboro  River,  Fla   i.39;  ii.  Ift43 

Honolulu,  Hawaiian  Islands   1.39;  vi,37<^9 

Houghton,  Mich   1.39;  in,  2723 

Jamestown.  R.  L,  Conanicnt  Island   L  39^  1146 

Maumee  Bay,  Ohio   i.  39;  iv.3078 

Narragansett  Bay,  R.  L.  at  Jamestown   1^39. 1146 

New  London  Harbor,  Conn   I.3ii.  1189 

New  York  City,  N.  Y.,  In  East  River  1.39;  u,  1254, 12'>5. 1253 

Niatiara  River,  N.  Y.,  at  Buffalo  ■..  i,39;  iv73T23 

Norwalk  Harbor,  Conn   1.39.1202 

Oak  Point.  N.  Y   L39:  1255 

Ohio  River   1.39:  iii,  2449 

Oshkosh.  Wis   1.39;  iv,28l9 

Patapsco  River,  Md  1.39;  ii,1410 

Portage  Lake,  Honghton  Connty,  Mich  i.  39;  iii,2728 

Portland,  Oreg   1,39;  iv.3251 

Potomac  River   1.39;  ii,  1463 

San  Francisco  Bay,  Cal  I,39;  iv,8194 

Seattle,  Wash   1.39 

Sparrows  Point,  Md   1,39;  ii.  1410 

Tacoma,  Wash   1.39 

Tampa.  Fla   1.89:  IL1643 

Thames  River,  Conn.,  at  New  London    i,  39. 1189 

Toledo  Harbor,  Ohio   1.39;  iv,3078 

Washington,  D.  C   1.39;  ii,  1463 

West  Seneca.  N.  Y   1.39;  iv,3123 

Willamette  River,  Oreg  i,39;  iv,  3251 

Harl>ors  and  rivers: 

Aid  to  employees  injured  upon  works  of   1.43 

Appropriations  and  expenditures   1^37.^ 

Deterioration  in  works  i.3ii 

Estimate  of  appropriation  for  examinations,  surveys,  etc   l615 

Estimates  o{  appropriations  for  improvement  of   L38 

Improvement  of    1.87 

Occupancy  of  structures  belonging  to  works  of   1, 38 

Sale  of  personal  property  when  not  needed   i.  43 

Harlem  River,  N.  Y.,  improvement  of  I^ISS;  Iiil232 

Harlowe  River,  N.  C,  improvement  of  waterway  via.    L237;  iLl497 

Hartford,  Conn.,  improvement  of  Connecticut  River  below   104, 1158 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna  River   h.192;  1882 

Hay  Lake  Channel,  St.  Marys  River.  Mich.,  improvement  of   1,508;  iv,2979 

I/dzelton  (canal  boat),  removal  of  wreck  of   L  163;  IL1315 

Helena  Harbor,  Ark.  (see  Mississippi  River  Commission)  L616;  v,  8291, 3336 

Hell  Gate,  East  River,  N.  Y.,  improvement  of   r,  134;  ii,  1229 

Hempstead,  N.  Y.  (.<j<'e  Glencove  Harbor)   L132;  ii,1225 

Herr  Island,  Allegheny  River.  Pa.,  construction  of  lock  and  dam..  1.421;  iii,2404 

Highland  Bayou,  Tex.,  e.xamination  and  survey   i, 346 

Hillsboro  Bay  and  River,  Fla.: 

Harbor  lines  at  Tampa.   1.30;  IL 1648 

Improvement  of     1.284;  ii^  1635 

Hills  Ferry,  San  Joaquin  River,  Cal.,  construction  of  bridge   1^623 

Hiwassee  River,  Tenn.,  examination  and  survey   L410 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of   1,492:  iv,2913 

Holmes  Bayou,  Miss,  {see  Pearl  River,  below  Jackson)   1,314;  11^1725 

Holmes  River,  Fla.,  improvement  of       1,295;  11^1666 

Holston  River,  Tenn.,  examination  and  survey   1.410 

Homochitto  River,  Miss.,  improvement  of   1.337;  ii.  1862 

Honolulu  Harbor,  Hawaiian  Islands: 

Defense  of..  

Harbor  linos   1.89:  v 1.3769 

Hopeficld  Bend.  Mississippi  River,  Ark.  and  Tenn.  (see  Mississippi  River 

Commission)   1.616;  v. 8291. 8836 
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Horn  bland  Harbor  and  Pass,  Miss. : 

Improvement  of  harbor  1,810;  ii.  1718 

Survey  of   1.317;  li.  17^4 

HoTsmhoe  Branch,  Ashepoo  River,  S.  C,  removal  of  wrecks  i,  255;  n^lSTw) 

Horseshoe,  the,  Cheeapeak-e  Bay,  Va.,  removal  of  wrecks  on  l±^^',  Qi  1484 

Horses,  sale  of,  when  not  needed   1.43 

Hoagliton.  Mich.: 

Harbor  lines  in  Portage  Lake   i.  89;  ra,  2723 

RebniMins-  bri(lprr»  across  Portaije  Lalce   1,018 

flou«atonic  River,  Coun..  imiaovemeut  of  i,  110, 11(J6 

Houston,  Tex.,  improvement  of  waterway  to  Galveston..  l340:  il  1961, 1964, 196.1 
Howard  University  Reservoir.  Wnshmarton,  D.  C,  construction  of .  l. 629;  vi. 3797 

Hudson,  Fla.,  exauiiualion  and  survey  of  bay  at..     1.288 

Hudson  River,  N.  Y.: 

Bridf?e  at  New  York  City,  construction  of   1,619 

Coxsackie  to  Troy,  improvement  from   1.151;  n,  1293 

Peek»kill  Harbor,  improvement  of   1. 154;  ii^  1301 

Rondont  Harlx)r,  improvement  of   1. 154;  11,1300 

Sau^'ertieg  Harl »or,  examination  and  survey   i,  164 

Saugerties  Harbor,  improvement  of  ... ,   1,153;  Ii,'i299 

Tarrytown  Harbor,  examination  and  survey    1. 164 

Wrecks,  removal  of   1. 147. 163;  ii.  1277, 1815, 1816 

HumlK>ldt  Harbor  and  Bay,  Cal.,  improvement  of   i,5.-i9:  iv..']185 

Huntington  Harbor,  N.  Y.,  improvement  of  i,  l^il;  u.  12'^ 

Huron  Harbor,  Ohio,  improvement  of     Ii527;  iv,3051 

Huron  Lake  (ftee  iilso  Northern  and  Northwestern  Lakes): 

Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich   1^513;  iv,2988 

Water  levels     1.037;  vi,  3859,  :JSCO 

Hntchinsons  Island.  Savannah  River,  Ga.,  construction  of  bridge   1.019 

Hyacinth,  water,  removal  of: 

From  Florida  waters   1, 276;  ll.  1012 

From  Louisiana  waters   i,  832;  ii,  18.55 

Plan  and  estimate  of  cost  :  i,40. 277;  ii.  1618 

Hyannis  Harbor,  Mass.: 

Examination  and  survey   i.07 

Improvement  of  harbor  of  refuge    i,82, 1104 

Removal  of  wreck    i,9G.  1 145 

Hydraulic  mining  in  California   1.618;  vi.3747 


I. 

Illegal  mining  in  California   1.618;  vi.  3747 

Ulinois  and  MissisHippi  Canal,  111.: 

Constrnction  of  _   i,  482;  iv,  2853 

Operating  and  care  of   1,484;  iv, 

Illinois  River,  111. : 

Bridjje  near  Marquette,  construction  of   .  1,623 

Chicago  Drainage  Canal   1,40 

Improveiiient  of .    1.480;  IV,  2841 

Operating  and  care  of  locks  and  dams   I,482;  iv,2H49 

Survey  for  extension  of  navigation  to  Lake  Michigan   L  48');  iv,28'J0 

Indiana  Chute,  falls  of  Ohio  River,  Ky.,  improvement  of   1,4  JO:  111.2545 

Indian  River  and  Indian  River  Inlet,  Pla.,  improvement  of  i.  '2?:'.:  n,  1(M)8 

Indian  River  iiay,  Del.,  improvement  of  waterway  via   I'JO,  13HI 

Individuals.  o<  cu[)ancy  of  public  structures  by   LiiS 

In.inred  employees,  recommendation  in  aid  of   i,  43 

Insular  possessions,  defense  of    l.  9 

lnt»  rnatioual  Bridge  Company,  bridf?e  of    .,  1.619 

ihabel,  I'oiut.  Tex.,  examination  and  survey  of  Brazos  Santiago  Harbor. .  i,846 

Isle  of  Wight  Bav,  Md.,  improvement  of  waterway  via   190;  ii,  1381 

Isles  of  Shoals,  N.       examination  and  survey   i,63 


J. 

Jackson  Creek,  Va.,  examination  and  survey   1.223 

Jacksvn,  Harriet  S.,  removal  of  wreck  of   i,  1094 

Jacksonvil'e  and  Atlantic  Railway  Company,  briduro  of   i.O'J') 

JackHouvillo,  MaypurL  and  Pablo  liaihvay  Company,  bridge  of   i.  025 

Jacksonville,  Tampa  and  Key  West  Railway  Company,  bridge  of   1,623 
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Jamaica  Bay,  VL  Y.,  construction  of  bridge  across  Beach  Channel  i  821 

Jame«  Lsland  Wappo  Cut.  a.C.,  construction  of  bridge  J'SJ 

James  River,  Va.:    ^ 

Bridge  at  Richmond,  construction  of  ,  goo 

Examination  ftnd  survey   j'SS 

Improvement  of   i'."!'!'.!! ,"om-  ri  i^ 

Prot«M  tion  of  Jamestown  Island  J'S:  iSo 

Jamestown.  K.L.  harbor  lines  in  Narrni^ansett'Bay ^39  lUfi 
Jamefltown  Island.  James  River,  Va..  proUction  of  V '^^  n  14^ 

June  Lydia  (scliooner),  removal  of  wreck  of  ilsi  1095 

.Tek vl  Creek,  Qa. .  i mprovement  of  waterway  via  V  M.?  n  l SflO 

Jo  insonH  Dayoii.  La.,  improvement  of  . ...  I'S  n  IrS 

Johnnton.  Fort.  N.  C.  defenses  at  ....  i?fl  ftifi 

Jonesix)rt,  Me.,  improvement  of  Moosabec  Bar" i  is  loig 

Judith,  Point,  R.  Li    '  ' 

Constnu'tion  of  harbor  of  refuge  i  Oft  in-i 

Improvement  of  pond  entrance  rSa'S 
Removal  of  wreck  off  t  iiS 

Jupit«r  Inlet,  Fla.  (»ee  Indian  River)V.'.V.'.V.V/////////.V//.V™V/ 1^  lU^ 

K. 

Kalamazoo  River,  Mich.: 

Alteration  of  bridge  at  New  Richmond...  ,  «oi 

Imj.rovementatSa.igatnck   r4fll'iM"iV  ooinl)Si? 

Kampsville  Lock  and  Dam,  Illinois  River,  nlVo'i^^mfing  and  car'e     i  ^2  rv 

Kansas  Ci  y,  Mo.,  modiHcation  of  bridge  across  Mi8..ouri  RiveT 

Kansas  Citv  an.l  Atlantic  Railway  Company,  bridge  of  6  9 

Gate  ^'^^  "^^^^^^o'^        8urvey%f  cWel'to  GoTden 

Kenduskea^'  River  Me.Vexamination  and  survey  of  mouth 

KeniieU^c  River. Me.:    ^'"^ 

Buck.sport  Harbor,  examination  and  survey  »  ro 

Defenses  of  

Gardiner  Bridge  to  Augusta  Dani,  exaniiiiation  Md'sur^e'y ^  i  62 
Improvement  of   ^  "i  kq  inS 

Parkers  Head  Harbor  and  Channei,  examination  and  survey* '  '  \m 
W  reck  at  Bath,  removal  of  ... .  survey  ,  /XiS 

Kenosha  Harbor,  Wis.:   L62^ 

Examination  and  surveys   ,        m^a.  ^  oan 

Imi.rovement  of  ,  .  '^^'ilJ'  '^'.^ 

Kentucky  River,  Ky.:  rf.iim. 

Improvement  of   t  iLiw  tt  osiq 

Oik  niting  and  care  of  locks  and  dams"  I' S  mSsM 

Kewaunee  Harbor.  Wis.:   i^^^  m,i^M 

Examination  and  survey   .Am, 

Imjirovement  of  "  ^^JlT 

Keweenaw  Bay  and  Point,  Mich*: ' 

^"^rior  ""^"^         operating  and  care  of  waterway  to  Lake  Su- 

H        '^l^''^  *°  waterway  to  Lake  Superior  I i  J." ." ' I  t^-'  S'  27^ 

Keyport  Harlwr.  N.  J.,  improvement  of   tJ'ioT; 

Key  West  Harlw,  Fla.r  ^^^^^ 

Defenses  of   t  07  890 

,...,^^P^"^'®™^"<^  of  entrance.   V  VjVu.  '.f  i«in 

Ki    Pond  Bar.  Mass.,  removal  of  wrecks  on.:.": '    i  iS  1144 

Kill  van  KuU,  N.  Y.  and  N.  J.:  i,\n,iivk 

Examination  and  survey  ab, 
Kingston.  R.  Ll 

(  •onstruction  of  Point  Judith  harbor  of  refuge  i  oq  1185 

Improvement  of  Point  Judith  Pond  J'.' s  iim 

Removal  of  wreck  off  Point  Judith  t1145 
Kingston  Bay,  Mass.  {see  Duxbury  Harbor)::::'.:".  1 i  78  1085 

King  William  County.  Va..  bridge  of .  '  \  m 
Kinmckinnic  River  Wis.,  cor.struction  of  brid^'acrc^iW i  621 

Kis.simmee  River,  Fla.,  examination  and  survey  
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Kootenai  River,  Idaho  and  Mont. : 

Improvement  above  Jeiniiii;^8   1.613;  iv,  8277 

Improvement  between  Bonnera  Ferry  and  international  bound- 
ary   1.612;  IV,  3276 

I*. 

J. a  Crosse  Harbor,  Wia.,  improvement  of   1. 877;  m,2171 

Lafourche  Bavon,  La.: 

Constmction  of  bridges  acroBS     1.628 

Improvement  of   1.828;  1842 

La  (irange  Bayoa,  Fla.,  improvement  of     L  205;  ii,  1666 

Lu^in'ange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care...  i,4S2;  iv,2849 

Lake  Ck)unty,  Ohio,  bridge  of   1.622 

Lakes,  Great.    See  Northern  and  Northwestern  Lakes. 

Larchmont  Harbor,  N.  Y.,  improvement  of   1, 127;  IL  1218 

La  Trappe  River,  Md. ,  improvement  of  lilVi;  1886 

Laws: 

Fifty-fifth  Congress,  third  ses-sion,  affecting  Corps  of  Engineers  vi,  3903 

In  aid  of  injured  employees,  recommendation  regarding   1^43 

Sale  of  personal  proiierty  when  not  needed,  recommeudation  as  to   1^42 

Latrsoit,  Kate  (schooner),  removal  of  wreck  of  i.  222;  ii,  1442 

Leading  Breeze  (schooner),  removal  of  wreck  of  i,  222;  n,  1442 

Leaf  River,  Miss.,  improvement  of   1,312;  ii.  1721 

Leech  Lake,  Minn.,  reservoir  at: 

Construction  of   1, 379:  111,2183 

Operating  and  care    1. 3b0;  Ul,2190 

Legislation: 

Fif  ty-fitth  Congress,  third  session,  affecting  Corps  of  Engineers  vi,  8903 

In  aid  of  injnrt-d  employees,  recommendation  regartling   rj43 

Sale  of  personal  propi'i  ty  when  not  needed,  recommendation     to   £i  43 

Lemon  Bay,  Fla.,  exammatiou  and  survey  of  inside  passage  to  Sarasota 

Bay     1.288 

Lemon  Creek,  N.  Y.  (nee  Stiten  Island-New  .Tersey  channel)   1. 150;  ii,  1.304 

Levisa  Fork,  Big  Sandy  River,  Ky.,  improvement  of   1.430;  iii,2511 

Lewes,  Del.: 

Construction  of  iron  pier  in  Delaware  Bay  near  h^'^i;  IL  1844 

Improvement  of  waterway  to  Chincoteague  Bay,  Va   i,  190;  n,  1381 

Lewis  River,  Wash.,  improvement  of  i,  596;  iv,  3248 

Little  Assawanian  Bay,  Del.,  improvement  of  waterway  via..  i,  190;  ii,1381 

Little  Calumet  Kivor,  111.,  construution  of  bridges   1^022 

Little  Harbor,  N.  |Li  improvement  of  harbor  of  refuge   i.  60, 1047 

Little  Kanawha  River,  W.  Va.: 

Improvement  of   i.  425;  m,2474 

Operating  and  care  of  lock  and  dam  L  426;  iii,  2476 

Little  Mud  River,  Ga.,  improvement  of  waterway  via   1^265;  ii^l590 

Little  Narragansett  Bay,  R,  L  and  Conn,  {see  Pawcatuck  River)   l  97, 1149 

Little  Pedee  River,  S.  C. ,  improvement  of.   i,246;  IL 1521 

Little  Pigeon  River,  Tenn.,  Improvement  of   1.  407;  m,  2301 

Little  River,  La.  {see  Red  River)  i.  347;  II.  1979 

Little  Rock,  Ark.,  construction  of  bridge  across  Arkansas  River   618 

Little  SoduB  Bay.  N ,  Y.,  improvement  of  harVwr   i^  545;  iv,  3135 

Little  Tennessee  River.  Tenn.,  examination  and  survey   410 

Little  Traverse  Bay,  Mich,  {see  Petoskoy)   ii  504;  iv,  2949 

Lockport,  La.,  construction  of  bridge  across  Bayou  Lafourche   1^623 

Lockport  Bridge  Stock  Company,  bridge  of   1^623 

Locks.   See  Canals  and  Waterways. 

Logan.  GezL  John  A.,  statue  of.  at  Washinton,  D.  C   vi.  3841 

Loggy  Bayou,  La. .  construction  of  bridges  acrocis   i,  H19 

Lone  Tree  Point,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off   h  561 

Long  Bridge,  Washington,  D.  C.  (sec  Potomac  River)   1^200;  11^1413 

Long  Island.  N.  Y.,  defenses  of  southern  entrance  of  New  York  Harbor. . .  i,  21, 768 
Long  Island  Sound: 

Defenses  of  eastern  entrance.   i,  1»,  747 

Removal  of  wreck  off  Port  Chester, N.Y   i,  141;  u,  l^i'A 

Long  Tom  River,  Oreg..  improvement  of   1,500;  iv,3238 

Lorain  County,  ( )hio,  bridge  (rf   1.621 

Lorain  Harbor,  Ohio : 

Construction  of  bridge   i  621 

Improvement  ot   1.589;  rv,8055 
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Lonifliana.  State  of : 

Plan  and  estimate  of  cost  for  removing  water  hyacinth         1.40.277;  n.  1613 

Removing  water  hyacinth   i,332;  ii^  1855 

LoniHville,  Ky : 

Improving  Ohio  River  at   1.440;  iu,2545 

Oi»eratin}»  an. I  care  of  Lonisville  and  Portland  (>tnal   1.442;  111,2505 

Louisville  and  Portland  Canal,  Ky. : 

Enlargpnient  of   1.440;  ni,2545 

C){>erjiting  and  caro   1.442;  in,  2565 

Loutre.  Pass  a.  Minsissippi  River: 

Closing  crevasse  1.821:  n.l839 

Improving  outlet  at     1. 323;  n,  1841 

Lower  Si achodoc  Creek,  Va..  improvement  of   1.212;  n,  14^ 

Lubec  Channel.  Me  .  improvement  of   i.4T.  1018 

Luditigton  Harbor,  Mich..  im])rovement  of   1. 499;  IV,  2936 

Lumberton  Branch,  Kaneooas  River,  N.  J.,  improvement  of   1, 174;  II,  1356 

Lydia  Jaue  (schooner),  removal  of  wreck  of  1.81, 1095 

Lynchs  River,  S,  C.e.xamination  and  survey   r,255 

Lynn  and  Boston  Railroad  Company,  bridge  of..   1^622 

Lynn  Harbor,  Mass.: 

Improvement  of   1.69. 1070 

RecouAtractiou  of  bridge  toSaogus   1(622 

M. 

McDonald  (canal  boat),  removal  of  wreck  of  1. 163;  n.  1815 

McHenry,  Fort,  Md.  (see  Baltimore)   1.23. 805 

Mackinac  Harbor,  Mich.. examination  and  survey    1^522 

Mavon  Bayou,  La.,  improvement  of    1,354;  il,2006 

Macon,  Fort,  N.C.. defenses  at   i.l%,846 

Maine  Central  Railroad  Company,  bridge  of   1^688 

Maine,  dcfen.ses  of  coast  1, 16. 685 

Mam  Ship  Channel.  New  York  Harbor,  N.  Y.: 

Improvement  of   1. 142;  II.  1261 

Removal  of  wreck   1. 147;  1277 

Maldrn,  Mass.,  construction  of  bridge  across  Mystic  River   623 

Maiden  River,  Mjuw..  improvement  of   i,  70.  Iu71 

Mamaroneck  Harbor.  N.  Y.,  improvement  of...  i,  \      ii,  1210 

Manas(|uan  River.  N.  .1.,  improvement  of  1. 162;  ll,  1314 

Manatee  River,  Fla.,  improvement  of     I.2.S1:  ii,  1630 

Manchac  Bayou.  La.,  improvement  of   .  i.  3'20;  1837 

Manchester  Harbor,  Mass.,  improvement  of   1.68.1068 

Manistee  Harbor.  Mich.,  improvement  of   1,500;  iy,2939 

Manitowoc  Harl)or  and  River,  Wis.: 

Constrnction  of  bridge   i.  622 

Examination  and  survey  of  hu*bor   i.  474 

Improvement  of  harbor   Ii464;  iv,  2759 

Manokin  River,  Md.,  improvement  of   i,  200;  ii,  1394 

Mantua  Creek,  N.  J.,  improvement  of   i,  178;  il.  1364 

Maps: 

Military  and  other   1.639.040 

Nortbi  rn  and  Northwestern  Lakes     i,633;  vi,3851 

Marblehead,  Mass.,  repair  of  sea  wall  .,  i,68, 1069 

Marcushook,  Pa.,  improvement  of  ice  harbor  1. 171;  ii,  1344 

M<iria,  Anna  (schooner),  removal  of  wreck  of   l,  182;  ii.  1367 

Marietta,  Ohio,  construction  of  city  bridge  across  Muskingum  River   1^620 

Marine  City,  Mich.,  construction  of  bridges  across  Belle  River   i. 

Marion,  Fort,  Fla..  defenses  at      T.28,  8W 

Maniuette.  111., construction  of  bridge  across  Illinois  River   i,  6^ 

Marquette  Bay  and  Harbor,  Mich.: 

Construction  of  harbor  of  refuge  off  Presque  Tie  Point  ....  1. 454;  m,9718 

Improvement  of  harbor   i.  4.">3:  iii.2715 

Water  levels   1.637;  vi.  3859. 3800 

Marthas  Vineyard,  Mass.: 

Examination  and  survey  of  Vineyard  Haven  Harbor   i.97 

Improvement  of  Vineyard  Haven  Harbor  1,84,  llW 

Martin,  R.,  Sugar  Company,  Limited,  bridge  of   i.6M 


INDBX.  23 

Massachusetts,  defenses  of  sontheast  coast   1, 18. 724 

Matiigorda  Bay,  Tex.,  examination  and  survey  of  harbor  at  Alligator 

Head      i.3t0 

Matan/.as  River,  Fla.  (see  St.  Augustine)   1, 27. \;  ll.  1607 

Matawan  Creek,  N.  J.,  improvement  of   100;  1309 

Matilda  (schooner),  rt-moval  of  wreck  of   1.62. 1049 

MattaiKjni  River,  Va. : 

Construction  of  bridge  at  Walkerton    1.621 

Improvement  of   I.21S:  ir,  1433 

Mattituck  Harbor,  N.  Y.,  improvement  of  1^129;  IL1219 

Maumee  Bay  and  River,  Ohio: 

Harbor  lines  at  Toledo   i,39:  iv,  3087 

Improvement  of  Toledo  Harbor  i.  524;  iv,3020 

Maarice  River,  N.  J.: 

Examination  and  snrvey   1^182 

Romoval  of  wreck  in    1.182;  1367 

Memorial  bridge  and  boulevard  to  connect  Washington,  D.  C.,with  Mount 

Vernon,  Va    1.42. 627;  vi.  3779 

Mpmphis  Harbor.  Tenu.  f.s^e  Mississippi  River  Commission)..  1.616;  v, 3291, 3336 

Menominee  Harbor  and  River,  Mich,  and  Wis.: 

Examination  and  survey  of  river   1.474 

Improvement  of  harl^or   i.4'»6;  iv,  2726 

Improvement  of  river   L'i"»7;  iv,2728 

Merced  County,  Cal. ,  bridge  of   623 

Mennentau  River.  La.,  and  tribataries,  improvement  of  1,329;  11^1851 

Merrimac  River,  Ma.-^s.: 

Improvement  of   i,  OM,  lOOO 

Improvem<<nt  of  Newbnryport  Harbor      i.6^i.  10.>8 

Metropolitan  I'ark  CommL-^sion  of  Mausachusetts,  bridge  of   !j622 

Miami,  Fla.,  defenses  of  i,2r,N0Q 

Mian  us  River,  Conn.,  improvement  of  1. 122. 

Mit  higan  City.Ind.: 

Improvement  of  inner  harbor    i.  480;  iv,2895 

Improvement  of  outer  harbor  i.  4^«>;  iv,2897 

Wreck  at  entrance  of  harbor,  removal  of     1,501;  iv,2951 

Michigan  Lake  (see  also  Nortliem  and  Northwestern  Lakes): 

Canal  to  Sturjreon  Bay,  Wis. ,  construction  of  harbor  of  refuge.  1^461 ;  i v,  2749 

Canal  to  Sturgeon  Biiv,  Wis.,  improvement  of    l,4')0;  iv,2737 

Canal  to  Sturgeon  Bay,  Wis.,  operating  and  care  L"*^^;  iv,2743 

Chicago  Drainage  Canal       I^IQ 

EAami nation  and  survey  of  channel  to  Stony  Lake,  Mich     i,  505 

Survey  of  Illinois  and  Des  Piainee  rivers,  for  extension  of  navigation 

to  -    i.4?s5;  lv,2S90 

Water  levels    :      1.637;  vi.  385i>.aafifl 


Middle  Ground  Bar,  Hampton  Roads,  Va., examination  and  survey  at   1^233 

Middle  River,  Cal.,  construction  of  bridge  across     1^621 

Milan,  111..  Illinois  and  Mississippi  Canal  at  1^482,484;  iv,  2853, 2888 

Milford  Harbor,  Conn. ,  examination  and  survey   i^  125 


Milford  Haven  Harbor,  Va.,  improvement  of   i,  2U):  11,1429 

Military  departments,  reconnaissances  and  explorations   i^Go*J;  vi.^Lill 

Miil  Cre^'k,  Me.,  construction  of  bridge  acrtws  ,  1,622 

Mill  River,  N«'W  Haven,  Conn,  {sve  JSew  Haven  Harbor)   1,107. 1162 

Mill  River,  Stamford,  Conn,  {see  Stamford  Harbor)  i,  120, 1182 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Construction  of  city  bridges   1.021 

Construction  of  harbor  of  refuge  in  bay   1.466;  iv,2767 

Improvement  of  harbor   i,  107;  iv,  2770 

"Water  levels      1.637;  vi.3859.3s60 

Wreck  at  Milwaukee,  removal  of     .  1.473;  iv,2812 

Mineral  Range  Railroad  Company,  bridge  of.   i,  618 

Mines,  siibmarine ...      1,15 

Minim  Oeek-Estherrille  Canal,  S.  C.  (see also  Santee  River) ...  i. 211). 255;  n.  ir)-i2 

Mining,  hydraulic,  in  California  1.618;  vi.aLil 

Minnesota  River,  Minn.: 

Examination  and  gurvey  1,885 

Tmprovnmpnt  of    i,  382:  iii,"22(50 

Miipillion  River,  DeL,  Improvement  of   i.  \b\t:  ii,  1379 
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U)Rsi88lppl  River: 

l^cocfiriili^e.  ni.,  prevention  of  break  at  l. 373;  m,  2088 

Beechridge,  III.,  survey  to  prevent  break  at   1.375 

Belleviie,  Iowa,  survey  opposite   1^877 

Caruthersville,  Mo.        Mississippi  River  CJommission)...  1.616;  v. 3291, 3336 

Delta  Point,  La.  (see  Mississippi  River  Commission)   i,616;  v,  3291, 3336 

Des  Moines  Rapids  Canvil  ana  Dry  Dock,  operating  and  care  .  i.  370:  iii,2160 
Dredge  boats  and  snag  boats  on  upper  river,  operation  of     Li38i875;  ui,2091 

Dubuque,  Iowa,  reconstruction  of  oridge   1.619 

Dunleith.  111.,  reconstruction  of  bridge   1.619 

Ea.st  Dubuque,  111.,  reconstruction  of  bridge  _   1.619 

Gauging,  at  St.  Paul,  Minn   1.38.  .384;  ni,2205 

Ganginfr.  including  principal  tributarif>8   i,  3^.  'MO:  u,  202.5 

Greenleaf  Bend.  111.,  prevention  of  break  into  Cache  River ....  i.  373;  ill,  20SS 
Greenleaf  Bend,  111. .  survey  for  preventing  break  into  Cache  River ...  375 
Greenville  Harbor,  Miss,  (see  Mississippi  River  Commission) .  L  616;  v,  3291 . 3336 

Head  of  Pa.'sses  to  head  waters,  surveys  from  l.  616;  v,  3291. 3336 

Head  of  Pa.sses  to  Ohio  River,  improvement,  surveys,  etc. .  616;  v,  3291 , 3336 
Helena  Harlx)r.  Ark.  (see  Mississippi  River  Commission) .  l616;  v,  3291. 3336 
Hopefield  Bend.  Ark.  {.see  Missi-ssippi  River  Commission)      1.616;  v,3291.3i^ 

Illinois  and  Mississippi  Canal,  111  ^482,484;  iv,2«o3.2888 

La  Cras-se  Harlx>r.  Wis.,  improvement  of   1,377:  m, 2171 

Lock  and  dam  l>etween  St.  Paul  and  Minneapolis,  Minn. ,  construction 

of   1.378:  ra,2178 

Loutre.  Pass  a,  closing  crevasse   1.321;  n,  1839 

Loutre.  Pa**  a.  improving  outlet  at  i.  B2!i;  il,  1841 

Memphis.  Tenn.  (8(?<' Mi.'^sissippi  River  Commission).          i, 616;  v. 3291, 3336 

Minneapolis  to  St.  Paul.  Minn.,  construction  of  lock  and  dam.  ii378:  ill. 2173 

Mi88<jun  River  to  Ohio  River,  improvement  from   L  39^370;  ill,  2058 

Missouri  River  to  St.  Paul.  Minn.,  improvement  from   i,39, 375:  in,2102 

Natchez  Harlior.  Miss,  (see  Missi.ssippi  River  Commission) .  1^616;  v,  3291, 3^36 

New  Orleans  Harbor,  La.;  defenses   i.  32. 934 

New  Orleans  Harbor,  La.,  improvement  (gee  Mississippi  River  Com- 
mission)   1.616;  V,  3291, 3336 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc . .  i,  616;  v,  3291 ,  3*i6 

Ohio  River  to  Missouri  River,  improvement  from   i,  39, 370;  iii,2058 

Pass  a  Loutre,  closing  crevasse    i.  321 ;  ii,  18^i9 

Pass  a  Loutre,  improving  outlet  at  1.323;  n,  1841 

Pepin  Lake  and  Village,  Wis.,  imi)rovement  at    1.375;  ill, 2102 

Pepin  Lake  and  Village,  Wis.,  examination  and  survey    1.378 

Pokegama  Falls,  Minn.,  construction  of  reservoir  1.879;  in, 2183 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  i, 380;  ill, 2190 

Quincy  Bay.  III.,  improvement  at  i. 375;  ai,2103 

Quincy  Bay,  111.,  survey  at   1.377 

Reservoirs  at  head  waters,  construction  of   i,  879;  m,2183 

Reservoirs  at  head  waters,  operating  and  care   1.380;  ui,2190 

Rockwood.  III.,  survey  below   1.874 

St.  Louis  Harbor.  Mo. ,  improvement  of   1.373;  m,  2087 

St  Paul,  Minn.,  gauging   1.38.384;  iii,2205 

St.  Paul.  Minn.,  to  Minneapolis,  construction  of  lock  and  dam..  1.378:  I1I.2173 

St.  Paul,  Minn.,  to  Mis.souri  River,  improvement  from  i.  .30. 375;  ill, 2103 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of.,  i. 38, 375;  iii,2091 

Snags  and  wrecks  l)elow  Missouri  River,  removal  of  1^38^370;  in,  2047 

South  Pass,  insi>ection  of  improvement   i.  40, 317;  ii,  1815 

Southwest  Pass,  survey     1.40.322.337;  11,1863 

Snnerior  Lake,  examination  and  survey  for  canal  to   1.456 

Viaalia  Harbor.  La.  (sec  Mississippi  River  Commission)  ..  i. 616;  V, 8391, 3336 

Wagners  Landing,  111.,  survey  at   1.374 

Wrecks,  etc..  above  Missouri  River,  removal  of   1.88,875;  in,  2091 

Wrecks,  etc.,  below  Missouri  River,  removal  of   1.38.870;  iii,2047 

Mis-sissippi  River  Commission  ,  i. 616;  Y,3291,3336 

Mi.s.sissippi  Sound,  Miss.: 

Defenses  of    1.30,  034 

Improvement  of  channel  from  Gulfport  to  Ship  Island  Harbor.  1,812;  ii,  1722 

Improvement  of  Horn  Island  Harbor    1.310:  ii.  1718 

Improvement  of  Ship  Island  Pass  _  I,313;  11,1723 

Survey  of  Horn  Island  Harbor  and  Pass  1.317;  n.  1784 

Sur\  ey  throu;,'h  Ship  Island  Pass,  and  from  Ship  Island  Harbor  to 
Gulfport  and  BUoxi  1.317;  n,  1787 
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Missouri  Biver: 

Bridge  at  Kansas  City,  Mo.,  modification  of     1.619 

Improvement,  surveys,  etc.,  below  Sioux  City  1.617;  vi,8655 

Stnblw  Ferry  to  Sioax  City,  improvement  from   1.885;  iii,  2217 

Upper  river,  snagging     1.893:  III,  2229 

Missouri  River  Commission   1.617;  vi,8655 

Mobile  Harbor  and  River,  Ala. : 

Defenses  of   1.80.  924 

Improvementof  harbor  -   1.803;  11^1696 

Wreck  at  Mobile,  removal  of   1.317;  ii,  1784 

Moccasin  River  (Contentnia  Creek),  N.  C,  improvement  of  i.  235;  ii.  141>2 

Mokelumne  River,  Cal..  improvement  of   i,  556;  iv,8168 

Monitor  (lighter),  removal  of  wreck  of  i. 522;  IV. 8015 

Monomoy  Beach.  Mass. ,  removal  of  wreck   I^  1094 

Monongahela  River,  W.  Va.  and  Pa.: 

Construction  of  locks  and  dams   1.417;  III,2878 

Improvement  at  Locks  Nos.  ;l  and  fi   1.418;  m,  2375 

Improvementof  Pittsburg  Harbor   1.419;  III,  2897 

Operating  and  care  of  locks  and  dams  1. 419;  ill,2376 

Monroe  County,  Miss.,  bridge  of.   i.  618 

Monroe.  Fort,  Va.  {ttee  Hampton  Roads)   1.36.  884 

Monroe  Harbor,  Mich. : 

Improvementof   i. B23;  iv,8017 

Removal  of  wreck   1.536;  iv,  8075 

Water  levels   1.637;  vi.  38.59.  imi 

Montgomery.  Fort,  N.  Y.  (ftee  Great  Lakee)   1.33,  975 

Mooeabeo  Bar.  Me.,  improvement  uf    1.45.  1019 

Morgan  Canal,  Tex.: 

Improvementof  waterway  via   1.840;      1961, 1964 

Operating  and  care    L341;  11,1965 

Morgan's  Louisiana  and  Texas  Railroad  and  Steamship  Company,  bridgeof  .  i,628 
Mormon  Channel.  San  Joatiuin  River,  Cal.: 

Improvement  of   i,  555;  rv,8166 

Survey  of   i.  5C1;  iv,3188 

Mor»e,  Cliarles  W.  (schooner),  removal  of  wreck  of  1^96,  1145 

Mor»e  River,  Me.,  constmction  of  bridge  across   1.621 

Mortars   i,  10 

Mosquito  Creek  Canal.  S.  C.  {see  Santee  River)  i,  249;  ii,  1.^)32 

Mount  Desert,  Me. .  construction  of  breakwater  to  Porcupine  Island         r,  46, 1023 

Mount  Hope  Bay,  Mass.  {see  Fall  River  Harbor).   i, 91, 1130 

Mount  Pleasant  shore.  Charleston,  S.  C. ,  improvement  at  1.25'.?;  u.  1543 

Mount  Vernon,  Va.,  boulevard  and  memorial  bridge  to  Washington, 

D.  C  1.42.627;  vi,8779 

Mud  Lake,  La.  {see  Mermentan  River)    i.  829;  ii,  1851 

Mnd  River. Gha., improvement  of  waterway  via   1.265;  il,  1590 

Mules,  sale  of.  when  not  needed   i.  43 

Murdorkill  River,  Del.,  improvement  of  1,188;  il,  1378 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care.,  i. 406;  lu,  2289 
Muskegon  Harbor,  Lake,  and  River,  Mich.: 

Examination  and  survey  of  river.   i,  505 

Improvement  of  harbor   1. 496;  iv,2928 

Muskingum  River.  Ohio: 

Bridge  at  Marietta,  construction  of   1,630 

Improvement  of   1. 423;  iii,  2454 

Operating  and  care  of  locks  and  dams   1.434;  ill.  3457 

Mystic  River,  Conn.,  improvementof  1,100,1153 

Mystic  River.  Mass.: 

Bridge  at  Boston,  constmction  of   i,^ 

Estimate  of  cost  of  improvement  i,  81, 1096 

Improvement  of    L  "0, 1071 

Improvement  below  mouth  of  Island  End  River  i.71. 1078 

K. 

Nandua  Creek,  Va.,  improvement  of  i,  228;  11,1479 

Nansemond  River,  Va..  improvementof  i, 22."»;  11,1475 

Nauucoke  River,  DeL  and  Md.,  improvement  of   .  .  1.197;  u,1391 
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Nantncket,  Maaa..  construction  of  harbor  of  refuge  1.-S-1KQ6 

Nantucket  Sound,  Mashi.,  removal  of  wreck  in...  .....  1,^.11^ 

Najia  Kiver,  Cal. : 

Exiiuiinatiou  and  survey     i. 501 

imiirovement  of  *     1,558:  iv.;jl82 

I^^arci.'isuji  (Imr^re),  roraoval  of  wreck  of   i,  147;  11^1276 

NttrragHUBtitt  Bay,  li.  Lj 

Del eni^ea  of   ,  i.  l'j.7:{Q 

Harbor  lines  at  Jamestown  i.  ■i'.l  lUii 

Improvement  of  ._   .  I.  Si'.  1125 

Kciuov.il  of  wiock   1.%.  1145 

Narrn^'uagus  River.  Me.,  improvement  of   i,  40. 1021 

Natalbany  Kiver.        (nk:  Tickfaw  Kiver)    i,SVJ:  II. IS^ 

ls:it<!liez  Harbor,  Miss,  {siw  MiHsi.ssiftpi  River  Commission)          i. OKi;  v, 3291, 3336 

Natioual  Defense  appropriation  and  allotments     Iil^ 

Naval  Observatory   jprounda,  Waslungton,   D.   C,   memorial  bridge 

at   ■■  1. -12.02::  VI.  3779 

Navesmk  River,  N.  J.  (aec  iShrewsbury  River)  L^^"'-  iM313 

Navigable  waters.    S'(V  Bridires  (ut<l  Wrecks. 

Neiili  liny,  \VaHli..e\Hiniiiation  and  .survey    I. 

Neche^  River.  Tex. .  iJnpro\ ement  of  moutli  .....  I.  'VX^;  11.1S')6 

Negro  (/at.  Indian  liiver  Inlet,  Fla.  (■•«  r  Indi;in  River)   i.  27:>:  ii,  I'KiS 

Nestugga  Kiver, Oreg.,  improvement  of     L576;  iv,:i:il6 

Neu.^e  Kiver.  N.C.  : 

lmpro\ement  of.._   I.  '231;  il.  1495 

hnproveinent  of  waterway  via .  . -     i.  2o7;  ii,  14tl7 

Newark  Hay.  X.J.  : 

ExamiiKilions  and  .surveys  (.svc  Arihur  Kill  nml  Passaii'  River)..   Ll*'4 

Improvemt'iit  of  \srr  Staten  l.'^land-New  .Jersey  channel)  ......  1. 110:  ii.  liX'l 

Newaygo.  Mich.,  examination  and  survey  of  Muskegdn  River  up  to..   L^-'' 

New  Baltimore.  N.  Y..  reiiiovul  of  wreck  in  Hudson  liiver   1. 103;  u,  I'^i^ 

New  Bed  lord  Harbor.  Ma«i3.  : 

J)etensP9  of ..         ...       i,  Is.  721 

ExamuKition  and8ur\t  y     I. '>T 

Itni iro\  ement  of   ,  i.  85, 1 114 

Newltern.  N.  C: 

iin])ic)venient  of  N^:Tise  Kiver   .   I,  2o'7:  ll.  149") 

ImprKvemcut  of  waterway  to  Beanfort.  X.     i,  237:  1^141^7 

Newbur\  port  Harbor.  Mh8.><. .  impro\"emeut  of   1^03,  lO'ti' 

XpwcasMe  '  \>unty.  Del..  bri(l'..;e  of    1 . 023 

Xewc<».stle  Ferry,  Va. .  constrnction  of  bridge  across  Pamunkey  River   L-'— 

New  Hampshire,  defen.^ts  of  coast  i,  lG,'>Sj 

New  Haven  Harbor.  Conn.: 

Om'^trnctiou  of  breakwaters  1. 10''.  !l''j 

Defenses  of   i.20i74i 

Improvement  of  .    ijI0.".n6J 

New  Jer.4*'y-Stat(!n  Inland  channel: 

Kxaiomatio!)  and  survey  (.sv^^  Arthur  Kill) . .   L 

Inipro'.  eru!  lit  of      1^  150;  II.  l-W 

New  Liberty,  III.,  examination  and  survey  of  Ohio  River    i,4l7 

New  London,  Oonn.: 

Dei'e rises  of      i. 20. 747 

Harbor  lines  at        1IS9 

l!ni)ro\  etiient  of  harbor  ( .scr  Thames  Riv-r  i    .        .   I,  l02.  lb'> 

New  London.  Wig..  cun-.trucLion  of  brid;;e  across  Embarrass  liiver. . . l^Wi 

New  Orleans  Harbor.  La.: 

DefenHes  of   .      1.32.934 

Iiuprovomenl  (»f  isee  Mis.si.ssippi  River  Commission)  i,  016;  v. 3291, 331^0 

Newpi  rt  Harijor,  R. 

I'efensea  of    i,  18. 730 

Improvement  of  _  i.      1 13^ 

Removal  of  wre<-k   i/>H)  1145 

Newport  l^.ver.  N.  (.'.; 

lui]  roveiuent  of  Beaufort  Harbor   l,2.S>^;  II,14^*8 

Improvement  of  waterway  from  Beaufort  to  New  River    1,2^0;  II.  U99 

Improvement  of  waterway  from  Newl>em  to  Bftiufort  Tj237:  ii,  U97 

New  Richmond,  Mich.,  alteration  of  bridj^e  across  Kalamazoo  River..  rt(t24,6il 
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New  River,  N.  C: 

Improvement  of^  1  i.  239;  ii,  1501 

Improvement  of  waterway  to  Beaufort,  N.  C   1^239;  n.  141/9 

New  River,  Va.  and  West  Va.,  improvement  of  i, 431;  in, 2498 

New  Rochelle  Harbor.  N.  Y..  examination  and  snrvey   1, 142 

New  Shoreham,  Block  Island.  R.  L: 

Construction  of  harlx)r  of  refucre  1,94, 1139 

Improvement  of  Gr^t  Salt  Pond  i.95. 1141 

Newtown  Creek,  N.  Y.: 

Improvement  of   Ll37;  11^1239 

Removal  of  wreck   L 147:  n.  1277 

New  York  and  New  Jersey  Bridge  Company,  bridge  of   r,  019 

New  York  and  Long  Branoh  Railroad  Bridge,  removal  of  wreck  in  Rari- 

tan  River  at   L  H>3;  IL 1815 

New  York  Harbor.  N.  Y.: 

Arthur  Kill,  examination  and  survey   1,  164 

Arthur  Kill,  iuiprovement  of  {see  btaten  Island- New  Jersey  chan- 
nel) 1. 156;  II.  1304 

Bay  Ridge  Channel,  improvement  of  L144;  n,  1266 

Bronx  River,  improvement  of    i,  128;  ii.li.'17 

Buttermilk  Channel,  improvement  of  1. 144;  ii.  12<.6 

Defenses  of   1.20,21,762 

East  Channel,  improvement  of    i,  142;  il  1261 

East  Channel,  snrvey  of  L147;  n,  1279 

East  River,  examination  and  survey  of  Diamond  and  Coenties  reefs. .     i,  143 

East  River,  harbor  lines    i.  aU;  Uil2o4, 1255, 1258 

East  River,  improvement  of,  including  Hell  Gate  _   i,  184;  n,  1229 

East  River,  improvement  of  Wallabout  Channel  1. 138;  ii,  1248 

Eiaat  River,  survey  of  Wallabout  Channel   i,  141;  u,  1251 

Flushing  Bay,  improvement  of  1^133;  n,  1227 

Qedney  Channel.  Improvement  of  L 142;  n,  1261 

Gowanns  Bay  and  Canal  (nee  Bay  Ridge  Channel)  1,144;  IL  1268 

Oowanns  Creek  Channel,  improvement  of  i.  14t»;  ii,  1274 

Harlem  River,  improvement  of   i,  i:'.o;  ii,  1233 

Hell  Gate,  East  River,  improvement  of    Ji  131;  ir,  1229 

Hudson  River,  construction  of  bridge   1,619 

Kill  van  Kull.  examination  and  snrvey   1^164 

Kill  van  Kull,  improvement  of  {see  Staten  Island-New  Jersey  chan- 
nel) 1. 150;  11,1804 

Main  Ship  Channel,  improvement  of  1. 142;  n,  1261 

Narrows  to  the  sea,  improvement  from  i,  142;  n,  1201 

Narrows  to  the  pea,  survey  of  East  Channel  from   i,  147 

Newark  Bay,  examinations  and  sorveys  {nee  Arthur  Kill  and  Passaic 

River)   1,164 

Newark  Bay,  Improrement  of  (see  Staten  Island-New  Jersey  chan- 
nel) L 156;  n,  1804 

Newtown  Creek,  improvement  of  1.137;  n.  1239 

Re<l  Hook  Channel,  improvement  of   Iil44;  IL1266 

Spuyteu  Duy\'il  Creek  {see  Harlera  River)   1,135;  U,  1232 

Staten  Island-New  Jeri^ey  channel,  examination  and  survey  {see 

Arthur  Kill)   1.164 

Staten  Island-New  Jersey  channd,  improvement  of  l  156;  ii,  1304 

Supervision  of  1.615;  iv.8281 

Totten.  Fort,  post  of   i.  5, 6, 8, 651 

Triangular  area  between  Bay  Ridge  and  Bed  Hook  channels,  improve- 
ment of   1.144;  n.ia66 

Wallabout  Channel,  improvement  of  1,138;  ii.  1243 

Wallabout  Channel,  survey  of  1. 1->1;  ii.  1251 

Willeta  Point  i,  5.  r>.  8. 051 

Wrecks,  removal  of  1, 147;  IL 1276, 1277, 1278 

New  York.  New  Haven  and  Hartford  Railroad  Company,  bridge  of   L624 

Nezpiqne  Bayou,  La.  (»ee  Mermen  tan  River)   1.829;  li.  1851 

Nia^'ara,  Fort,  N.  Y.  {see  Great  Lakes)   1.88.974 

Niagara  River,  N.Y.: 

Bridge®  across,  construction  of   1,619 

Erie  Basin  entrance  and  Black  Rock  Harbor,  improvement  of.  i,  540;  rv,8114 
Harbor  lines  at  West  beneca,  Buffalo  1.89;  rv,3123 
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Niafjrnra  River,  N.  Y.— Continned. 

Improvement  of  Buffalo  Harbor  *.   1.538;  IV,  8101 

Tomiwaiida  Harbor  an»l.  improvement  of  i.  541;  iv,8115 

Toimwanda  to  Port  Dav,  improvement  from   1,542;  iv,3121 

NiaKara  Riv«'r  Bridge  and  I'unnel  Company,  bridge  of   1.619 

Nomini  Oook.  Vrt..  improvement  of     1, 211;  il,1423 

Nooksnrk  River.  Wash,  (n/v Pu get  Sound)   1.608;  iv,3267 

Norfolk  and  Atlantic  Terminal  Company,  bridge  of   1.621 

Norfolk  Harbor.  V^a.: 

Bridge  arrons  Tanners  Oeek,  construction  of    ....  1.621 

Defenses  of  Hampton  Roads    I. &5.834 

Improvement  of. and  its  approaches.   1. 228;  ii,  1471 

Improvement  of  Elizal»eth  River  L224;  ii,  1473 

Improvement  of  waterway  to  Albemarle  Sound.  N.  C   L229;  0^1481 

Improveu»ent  of  waterway  to  Honnds  of  North  Carolina  Ii228;  il,  1480 

Ininrovement  of  Western  Branch,  Elizalietb  River    1^225;  5,1474 

North  Branch,  Chicago  River,  111.: 

Examination  and  survey     1,485 

Improvement  of   1,476;  IT,  2826 

Reconstruction  of  bridge  near  Clyboum  Place,  Chicago   1^620 

Removal  of  wreck   1.485:  iv,  2838, 2866 

North  Branch.  Santee  River,  S.  C.   See  Santee  River. 

North  Carolina,  defenses  of  coast    1. 25.845 

Northejist  Branch.  Cajw  Fear  River,  N.  C,  improvement  of  h^^i  nil504 

Northern  and  Northwestern  Lakes: 

Defenses  on   1.83,974 

Imi)roveinent  of  channels  in  waters  connecting   1^505;  iv,  29.53 

Preservation  of  bench  marks,  Erie  Canal,  N.  Y   1^036;  vi,3S5fi 

Survevsand  charts   1^633;  vi,3i!51 

Water  levels     1.637;  vi.  3859 

North  Hero,  Vt.,  construction  of  bridges  across  Lake  Champlain   1^619 

North  Hero  Island  Chaimel,  Lake  Champlain.  Vt..  improvement  of   1.148 

North  Landing  River,  N.C.  and  S.C..  improvement  of  waterway  via.  i,  229;  11,1481 

North  River.  Fla.  (sa'.  St.  Augustine)     1.273;  Ii.lfi07 

North  River.  Ma.s8.  (see  Scituate)  "   i. 76.  lO^g 

North  River,  N.  Y.,  removal  of  wreck..    1.147;  il,  1277 

North  River, N.C. improvement  of  waterway  via   1^229;  ii,1481 

North  River.  Wash,  (see  Willapa  River  and  Harbor)  i.  599;  iv,3259 

Norwalk  HarVx>r. Conn.: 

Harl)or  line.s  .   i.  89. 1202 

Im])rovement  of  1,117,1178 

Noxubee  River,  Miss.,  improvement  of   i,  309;  ii,1716 


Oakland  Harbor,  Cal.,  improvement  of  ......-.-«.....  1. 554;  iv,8183 

Oak  Point,  N.  Y..  harbor  lines  in  East  River  .1.  39;  ii.  1255 

Obion  River.  Tenn. ,  improvement  of   1.394;  ill,  2233 

Occoqnan  Creek.  Va.,  inii)rovement  of   ,    1.209;  li,1421 

Oct'upancy  of  public  structures   1.88 

Ocklawaha  River.  Fla..  improvement  of   1,272;  ii,1603 

Ocklockonnee  River,  Fla..  examination  and  survey   I.3Q2 

Ocmulgee  River,  Qa.,  improvement  of    1.263;  n^l582 

Oconee  River.  Ga.,  improvement  of  i,  262;  u,  1580 

Oconio  Harlwr.  Wis.: 

Examination  and  survey   1,474 

Improvement  of  .  i.  458;  iv,2781 

Ocracoke  Inlet.  N.  C.  improvement  of    1,283;  ii.  1487 

Office  of  the  Chief  of  Engineers,  officers  on  duty    -. 

Ogdensbnrg  Harbor,  N.  Y.,  improvement  of  1,548;  iv,8l49 

Ohio  River: 

Bridge  at  Sewickley.  Pa.,  construction  of  

Cullums  Ripple,  below  Cincinnati.  Ohio,  survey  at  1,417;  ni,2367 

Davis  Island  Dam,  Pa.,  operating  and  care  1^413;  iu,2347 

Falls  of,  including  Indiana  Chute,  improvement  of   1.440;  ill,  2545 

Gaudng  ( .w  Missi.s-sippi  River)  i.  88, 360;  n.2025 

General  improvement   1,410; 

Harbor  lines  at  AUegheny  City,  Pa  in,244» 
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Ohio  River— Continned. 

Lonisville  and  Portland  Canal,  Ky. ,  enlarj^ement  of  ij  440;  ni,  2545 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care   1^442;  iii,2o65 

Marietta, Ohio, to  Pittsburg.  Pa.. final  report  of  Kurvey   i.  417;  iii, 2361 

Mound  City  to  Cairo,  111.,  examination  and  survey  from   L'JH 

Movable  dams. construction  of  _ .  : . . .  1,414;  iii, 2353 

New  Liberty.  111.. examination  and  survey   1^417 

Pittsburg  liar lK)r.  Pa.,  improvement  of   i,419;  ni,2397 

Snag  boat,  operation  of   1,38.413;  ill,  2340 

Okanogan  River,  Wash. ,  improvement  of     1,611;  iv,  8275 

Okechobee  Lake.  Fla. .  examination  and  survey   i,288 

Oldmans  Creek,  N.  J.,  examination  and  survey   i,  182 

Old  River,  Cal.,  construction  of  bridge  across   i,  621 

Old  Tampa  Bay,  Fla. : 

Improvement  of  Tampa  Bay   1.282;  ii^  1633 

Plan  and  estimate  of  cost  of  improving  Tampa  Bay  i.  287;  ii.  1640 

Olympia  Harbor,  Wash.,  improvement  of   1.605;  iv,8270 

Omro,  Wis.,  reconstruction  of  bridge  across  Fox  River...   1^621 

Ontario  Lake: 

See  also  Northern  and  Northweetem  Lakes. 

Water  levels   1.637;  vi,  8859, 3863 

Ontonagon  Harbor.  Mich.: 

Improvement  of   1.452;  ui,2706 

Survey  of    1.456 

Orange  Mills  Flats,  St.  Johns  River.  Fla. ,  improvement  at   1.271;  ii.  1600 

Orange  River,  Fla.,  examination  and  survey   1.288 

Orillia.  Wash.,  construction  of  bridge  across  White  River   1.623 

Osage  River,  Mo.,  improvement  by  Missouri  River  Commission. .  1,617;  vi,  3663 
Oshkoeh.  Wis.: 

Bridge  across  Fox  River,  reconstruction  of   1,620 

Bridge  across  Sawyer  Creek,  construction  of   i.  621 

Harbor  lines  in  Fox  River   i.39;  iv,2819 

Oswegatchie  River,  N.  Y.  (aee  Ogdensburg)    i.5jS;  iv,3149 

Oswego  Harl)or.  N.  Y.: 

Improvement  of   i.  546;  iv,8138 

Water  levels.     i.ij:;:;  vi.3859.3H63 

Otter  Creek,  Vt.,  improvement  of   1. 1  P.t;  ii.  125n 

Ouachita  River.  Ark.  and  La. ,  improvement  of  I,y.j0;  ii,  ll>94 

Oyster  Creek,  Tex.,  examination  and  survey   i. 346 


P. 

Pablo  Creek,  Fla. .  bridges  obstructing   i.  625 

Pacheco  Slough,  Cal..  reconstruction  of  bridge  acroiw   1.623 

Pacific.  I>epartment  of  the.  reconnaissances  and  explorations   1.639;  vi,3871 

Pamlico  River  and  Soumi.  N.  C: 

Improvement  of  river   1.234;  II.  1490 

Improvement  of  waterway  to  Norfolk,  Va. ,  L  228;  II,  1480 

Removal  of  wreck  in  river   1,244;  ii,  1516 

Pamunkey  River,  Va.: 

Construction  of  bridge  at  Newcastle  Ferry   i,622 

Improvement  of   1.219;  ii,  1435 

Parkers  Head  Harbor  and  Channel,  Kennel)ec  River,  Me.,  examination 

and  survey     1.63 

Pascagoula  Harlwr  and  River,  Miss.: 

Improvement  of  river   1^309;  11^1717 

Improvement  of  river,  including  Horn  Island  Harbor  1.310;  ii,  1718 

Wreck  in  harbor,  removal  of  ._  1, 317;  ii,  1783 

Pa8<iuotank  River,  N.  C: 

Improvement  of  ...  1.282;  ii,  1484 

Improvement  of  waterway  via   i,  228;  li,  1480 

Passaic  River,  N,  J.: 

Examination  and  survey   1. 104 

Improvement  of  Iil55;  il,  1303 

Pass  a  Loutre,  Misnissippi  River: 

Closing  creva.s8e   .  1,821;  n.  1889 

Improving  outlet  at  .••L.^^i^  ii.  1841 
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PatHtiaco  RItot,  Md.: 

D»'fpnsf>s  of  F?aUimor«     I,23.g05 

liarbur  luum  at  Sparro^v8  Point   1.89:  Ii,14l0 

Improvement  at  Spring  Garden,  Baltimore   i,205;  ii^UlO 

Improvement  of  chann*»l  to  (^rtif*  Bay   I.2Q4;  1409 

Improvement  of,  inc  luding  channel  to  Baltimore   L203;  ii,140o 

Pat<  hojfue  River,  N.  Y.: 

Examinations  and  snryeys  _   \^U2 

Improvement  of     ,    I,  HO;  n,1249 

Patnxent  River,  Md.,  examination  and  snrvey  at  Bristol  Bar   1^223 

Pawcatuck  River,  li.  L  and  Conn.,  improvement  of   1.97. 1149 

Pawtucket  River,  R.  L: 

Examination  and  survey   1.97 

Imnrovement  of  1.88.1128 

Pearl  iiarbor,  Hawaiian  Islands: 

Defense  of   i,9 

Improvement  of     i.  41 

Pearl  River.  Miss.,  improvement  of: 

Below  Jackson   1.314.  ii.  IT'25 

Cartha>?e  to  Jackson   1.815;  11,1727 

EdinlmrK  to  Carthage   i.3ir):  11^1728 

Mouth  of...   l.;jl3;  11.1724 

Pea.i^e  Creek  or  River,  Fla.: 

Examination  and  survey  of  Charlotte  Harbor  up  to  Punta  Gorda  ...  i,2SS 
Improvement  of   Ii279;  11^1626 

Pedee  rivers.  S.  C,  improvement  of; 

Great  Pedee    i.  2  ir>:  ii,  1523 

Little  Pedee  l^C:  ii, 

Peekskiil  Harbor.  N.  Y.,  improvement  of   L 154;  U,  1301 

Pend  t>reille  River.  Wash,  and  Idaho: 

Improvement  of   1^612:  iv,3276 

Survey  of   1.614 

Penobscot  River,  Me. : 

Defenses  of     1. 16.685 

Examination  and  survey  of  Bucksport  Narrows   i.62 

Improvement  of  _  1, 49. 10't3 

PensHcola  Hnrbor,  Fla.: 

Defeusos  of  _   1^80,914 

Improvement  of   1.296:  1668 

Pens.'uikee  Harbor,  Wis.,  improvement  of   i,  4.')H:  iv,2734 

Pentwater  Harbor.  Mich.,  impiovtuiont  of     1^498;  iv,2938 

Pepin  Lake  and  Village,  Mississippi  River,  Wis. : 

Improvement  at   .   i,375;  ill. 2102 

ExamiuHtioii  and  survey     i,  378 

Pere  Manjuette  Lake.  Mich,  {see  Ludington)  4^499;  iv, 2936 

Personal  property,  sale  of.  when  not  needed     i,43 

Persona,  in.iured,  re<.:ommentlation  in  aid  of   L43 

Persons,  cxjcnpancy  of  public  structures  by  private   1,38 

Petalnma  Creek,  CJal.: 

Improvement  of  i.5.")9:  iv,3183 

Removal  of  wreck  i.StW;  iv,3188 

Petoskey  Harbor.  Mirh.,  improvement  of   i^.')04:  iv,2949 

Phalia  (Falia),  Bogue,  La.,  improvement  of  Ij818:  IL1833 

Philadel])hia,  Pa.: 

Defenses  of  _      .      .    1.22, 782 

Improvement  of  Delaware  River  at,  including  final  report  there- 
on     1. 168;  II.  1328. 1330 

Improvement  of  Schuylkill  River  i,  169:  ii.  13M 

Phippsburj?.  Me.,  bridges  at  _  

Pierre  and  Fort  Pierre,  S.  Dak.  (see  Miaaouri  River)  <^S7:  iii,22l9 

Piers,  occupancy  of...:._  1  .'7.....T7T:  1.38 

Pigeon  bayous.  La. ,  improvement  of    i,  325;  IL 1^ 

Pigeon  Cove  Harbor,  Mass.,  removal  of  wreck   li^^' 

Pike  Creek,  Wis. :  ^  '^W 

Examination  and  surveys  of  Kenosha  Harbor   1.473. 474;  iv.  2817 

Improvement  of  Kenoshii  Harl)or   1^469;  iv,2?81 

Pike,  Gen.  Albert,  statue  of,  at  Washington,  D.  0   vi.3842 

Pine  Island  Harbor, Fla.  (see  Punta  Rasa)   i.^*^ 

Pme  Lake,  Mich,  (see  Charlevoix)   1.508:  iv,2946 
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Pine  River,  Mich.: 

Improvempntof  1. 516;  IV,  2995 

Reconstruction  of  bridge  at  St.  Clair   i.ft23 

Pine  River.  Minn., reservoir  at: 

C^onstruction  of    l.  379;  III,  2182 

Operating  and  care  i.  ni,2190 

Pinole,  Point,  San  Pablo  Bay,  Cal  .  examination  and  snrvey  ofif   i^HQl 

Pittsburg,  Cincinnati,  Chicago  and  St.  Lonin  Railway  Company, bridge  of.  1^622 
PitUburg  Harbor,  Pa.: 

Harbor  linea  at  Allegheny  City    lMi  ni,  2449 

Iraiirovement  of    L'^iO;  Ul,2397 

Plaquemine  Bayou,  La.,  improvement  of  1.32.1;  ir.  1844 

Plymouth  Harlx>r,  Mass. .  improvement  of   i,78, 1086 

Pocahontas.  Ark.,  construction  of  bridge  across  Black  River  

Pocahoutas  Bridge  Couipuny.  bridge  of   1.618 

Pocomoke  River,  Md..  improvement  of   1.200;  ii,  1895 

Point  Isabd.  Tex. .  examination  and  snrvey  of  Brazos  Santiago  Harbor. . .  1.846 
Point  Judith  Uiixbor  and  Pond.  ii.  L: 

Construction  of  harbor  of  refuge  i,93. 1135 

Improvement  of  pond  entrance  i,  93  1138 

Removal  of  wreck   i,  1145 

Point  Pinole,  San  Pablo  Bay,  Cal. ,  examination  and  snrvey  off   1^561 

Point  Wilson.  San  Pablo  Bay.  i 'al. ,  examiuation  and  snrvey  off   i,561 

Pokegama  Falls.  Mississippi  River,  Minn.: 

Construction  of  reservoir      1.279;  ni,2182 

Operation  and  care  of  reservoir   L380:  iii,21fK) 

Pollock  Rip  Light  Vessel,  Mass.,  removal  of  wreck  in  Nantucket  Sound 

near   i, 96, 1145 

Ponrhatonla  River.  La.  (see  Tickfaw  River)  1^819;  ir,  18.% 

Porcupine  Island,  Bar  Harbor,  Me.,  conatruction  of  breakwater  i,46, 1032 

Portage  Lake,  Manistee  County.  Mich.,  harbor  of  refuge   i,  501;  iv,  2943 

Portage  f.akf^  and  River,  Houghton  County,  Mich.: 

Harbor  liuoa  at  Houtrbton  1.89;  111,2728 

Imr»rovement  and  operating  and  care  of  waterway  via         L  452, 458;  m,  2707 

Rebuilding  bridge  between  Houghton  and  Hancock   1^618 

Removal  of  wreck  in  waterway  yi&   1.456;  ni,  2722 

Portatre  River.  Ohio  (see  Port  Clinton)    i,52o;  iv,8034 

Port  CliHs^er  Harbor.  N.  Y.: 

Examination  and  survey   rjl43 

Improvement  of  1.125:  ii,  1208 

Removal  of  wreck  off    1. 141;  1251 

Port  Clinton  Harbor,  Ohio,  improvement  of   i.  ^J.*);  iv,3034 

Port  Harford,  Cal.  {see  San  Luis  Obispo)   i,  r>ry2;  iv,3l59 

Port  Huron,  Mich.,  improvement  of  Black  River  at  i,  015;  iv,  3993 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of   1. 130;  ii,  1220 

Portland,  Mo.: 

Bridge  at,  construction  of   i,621 

Defenses  of    i.  IC,  r>87 

Improvement  of  harbor   1.65. 1041 

Portland,  Oreg.: 

Examination  and  survey  of  Willamette  River  below   L599 

Harbor  lines  at  Albina     1.89;  IV,  3251 

Improvement  of  Willamette  River  above   1,591;  iv,3234 

Improvement  of  Willamette  River  below   1.592;  iv.S^sJfi 

Portland  and  Cane  Elizabeth  Railway  Company,  bridge  of    1^621 

Port  Orford  llaxhoT,  Oreg.,  improvement  of   1.562;  iv.3199 

Port  Royal,  S.  C.  defenses  of     1,27.  859 

Port  Royal  fBoanfort)  River,  S.  C: 

Improvemoiit  of    1.254;  II.1548 

Improvement  of  channel  between  Beaufort,  S.  C,  and  Sav.jmah,  Oa. 

(see  Savannah)  i,255;  il.  1559 

Portsmouth  Harbor,  N. 

Defenses  of   1. 17. 708 

Examination  and  purvey  of  Pu1band-be-damned  Point   i.  62 

Port  Washington  Hari>or,  Wis.: 

Examination  and  survey   1.474 

Improvf nnontof   i.  466;  iv,2765 

Portwing  Harbor,  Wis.,  examination  and  survey   1.456 
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Potomac  River: 

Aqnodurt  Bridjfe.  at  Washinjfton,  D.  C,  repair  of  i,626;  vi,8777 

Defenses  of  Washington.  1).  C.   1.24.822 

Eastern  Branch  (Anacostia  River),  stxrvey  of   l^'^^;  Ui^^ 

Hnrhor  linea  at  Wanhinpton,  D.  C   l  i^tt:  11.14^3 

Improvement  at  Waahinj^tim,  D.  C     i,206:  ii,l-il3 

Improvement  below  WiisliiFigtxin,  D.  C   i.  209:  ii,  1419 

Long  Bridge,  at  Washington.  D.  C.  rebnilding  of  i.:.*06;  11^1413 

Mt'morliil  hritl^'o  and  boulevard  to  Mount  Vernon,  Va   i,  42. 027 ;  vi. 8779 

Wreck  nejir  Washington,  D.  C,  removal  of   1.222;  ii,  1442 

Powells  River,  Tenn.,  examination  and  eorvey   1.410 

Powow  River.  Mass..  improvonient  of   1.64, 1061 

Property,  personal,  sale  of.  when  not  needed   1,48 

Property,  pnblic,  occupancy  of   1^88 

Providence  Harbor  and  Hiver,  R.  Li 

Examination  and  survey   L W 

Improvement  of   1,89,1125 

Removal  of  Green  Jacket  Shoal  i.V>0. 1127 

Provincetown  Harbor,  Mass.: 

Improvement  of     ....  i. HQ.  1090 

Removal  of  wreck      i.?:^! .101)5 

Public  bnildingB  and  groniids.  District  of  Colombia   l632-,  vi.8811 

Public  property,  sale  of.  when  not  needed  ,   i.^ 

Public  works,  occupancy  of    lM 

Pngpt  Sound,  Wash.: 

Defense  of   i.  86. 1005 

Improvement  of,  and  tributaries  L^^OS;  rv,8267 

Improvement  of  waterway  to  lakes  IJnion  and  Washington  . .    i.  00(3;  iv.8271 

Pulaski,  Fort,  Ga.,  defenses  at      1.27.870 

Pnll-and-be-damned  Point,  Portsmonth  Harbor,  N^JL^  examination  and 

survey   ii82 

Pnltneyville  Harlx)r,  N.  Y.,  improvement  of   1.544;  iv,8132 

Pnnta  Gorda,  Fla.: 

Examination  and  survey  of  Peaae  Creek  tip  to  (see  Charlotte  Harbor) . 

Improvement  of  Pease  Creek   i.  279;  U,  1626 

Pnnta  liasa,  Fla.,  examination  and  survey  of  inside  passage  to  Charlotte 

Harbor     1.288 

Puyallup  River,  Wash.  («ee  Puget  Sound)  i,608;  iv,3267 

Q* 

Queenstown  Harbor,  Md. : 

Examination  and  survey   1,208 

Improvement  of      1.201;  n.  1397 

Quincy  Bay.  Mississippi  River,  III.: 

Improvement  at   i.  375;  ui,2108 

Survey  at     1.877 

Quinnipiac  River.  Conn,  {see  New  Haven)   1^107,1168 

Quonochontaug,  R.  L,  removal  of  wreck  off  _   i^im 

R. 

R(th4'r,  .Tofin  (schooner),  removal  of  wreck  of    J,  485;  rv,2888,2866 

Kaccoou  River.  N.  .1..  examination  and  survey   L^^S 

K;icine  lifirbor.  Wis.: 

Improvement  of  — 1. 468;  rv,2776 

Survey  of    ..     1.473;  rv.g^lS 

Rni}ih<i>r  (schooner),  removal  of  wreck  of  -^^^  1,561;  iv,3188 

Raisin  River.  Mich. :  icrtSs 

Improvement  of  Monroe  Harbor    -"teiS  I»528;  iv,8017 

Removal  of  wreck  in  Monroe  Harbor.   -..^T^f  iTSgg;  iv,3075 

Rancocas  River.       .T,,  improvement  of   . . .  nrntr"   '  ^'^^^ 

Rang*'  and  position  finders    _.  -..^.I^^-^aaBL-  

Jijintowlea  Creek.  S.  C. , !  Tidge  obstructing   .\  . .    I»  ^ 

Rapid  Railway  Company,  bridges  of   *ok 

Rappaliannock  River,  Va. .  improvement  of  ...i^J.-  IjSlS;  n,1426 

Raritan  Bay  and  River,  N.  J.: 

Imftrovemenr  of  bay  ._   1, 159; 

Improvement  of  Key  port  Harbor.   1. 160:  I'^-^^l^ 

Improvement  of  river    1, 157; 

Removal  of  wreck  in  river   lJ63;  ll,  1818 
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Rathhum,  Robert      (schooner), removal  of  wreck  of   1. 817;  il,  1783 

ReconnniHsancrs  and  cxpiorations  in  military  departments  l639;  vi,  3871 

Red  Hojk  Chauiiel,  iSew  York  Harbor,  N.  Y.,  iuiprovemeut  of  1,144;  li,  12G6 

Red  Lake  and  RedLalco  River.  Minn,  {see  Red  River  of  the  North).  i7383;  ill,  2200 
Red  River.  La.,  Ark.,  Tex.,  and  Ind.  T.: 

bridge  near  Texarkana.  Ark.,  construction  of     i. 620 

Examination  and  survey  between  mouths  of  Kiaraichi  and  Blue  rivers.     L  863 

Gauging  (sec  Mississippi  River)   l,  88, 360;  11.2025 

Improvement  above  1  ulton,  Ark   i/.iVJ;  11,1091 

improvement  below  Fulton,  Ark     1,817:  ii,  1979 

liectitication  of  mouth  by  Missis-^^ippi  River  Commission.,  i. 616:  v, 3291, 8336 
Red  River  of  the  North,  Minn,  and  Uak.: 

E.xamination  and  survey     1.385 

improvement  of     1.882;  ui,  2200 

Reservoirs  at  head  waters  of  Miasissippi  River: 

(.'onstruction  of   1.870;  ill.  2182 

Operatii^g  and  care  -   1^380;  ill,  2190 

Rhode  Island,  detenses  of  coast   1. 18. 724 

Rice  Creek,  Fia.,  construction  of  bridge  across   1^623 

Richland  River,  Tenn.,  examination  and  survey   1.410 

Richmond.  Va.,  construction  of  bridge  across  James  River   1,623 

Richmond,  Petersburg  and  Carolina  Railroad  Company,  bridge  of   i,  628 

Rikers  Island,  East  River.  X.  Y.,  harbor  lines   1.89;  n.  1254 

Riverdaie.  111.,  construction  of  bridge  across  Little  Calumet  River   1^022 

Rivers  and  harbors: 

Aid  to  em  ploy  tea  injured  upon  works  of   i,  43 

Appropriations  and  e.xpenditures    1.87. 38 

Deterioration  in  works   1.38 

Estimate  of  appropriation  for  examinations,  surveys,  etc   1.615 

Estimate  of  appropriations  for  improvement  of   i,3S 

Improvement  of      1,37 

Occupancy  of  structures  belonging  to  works  of   1^28 

Sale  of  personal  property  when  not  needed    1,43 

R.  Martin  Sugar  Company,  Limited,  bridge  of   I."t22 

Roauri : 

Fort  Washakie,  Wyo.,  to  Buffalo  Fork,  Snake  River   1.640:  vi.  8881 

Washington,  D.  C,  to  Mount  Vernon,  Va   i.  48 

Y'eilowstone  National  Park   1.637;  vi.  38t>3 

Roanoke  River,  N.  C.  improvement  of    i,231;  li.  1483 

Rockaway  lJ«ach,  N.  Y.,  construction  of  bridge   i, 621 

Rockhall  ilurbur,  Md.: 

Examination  and  survey   1.203 

Improvement  of     I.2Q1;  ii,  1897 

Rockland  Hj»rbor,  Me.,  improvement  of  1,51. 1034 

RocKport,  Ma>^8. : 

Hfirbor  of  refu;.'e  in  Sandy  Bay,  constrnction  of   1^65, 1064 

Piers  and  breakwater  at,  ©xaniiutttiou  and  ourvey   1^81 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay   i.  82 

Rock  River,  lU.,  Illinois  and  Mississippi  Canal  around  ...  1^482, 484;  rv, 2853, 2888 

Hockwtxjd,  111.,  survey  of  Mississippi  liiver  bolow     1.374 

Romerly  Marsh,  Oa.,  improvement  of  waterway  via   i,265;  ii,  i,')90 

Rondout  Harbor,  N.  Y.,  improvement  of   i,  154;  ii,  1300 

Boot  River,  Wis.: 

improvement  of  Racine  Harbor   i,468;  iv,2776 

Survey  of  iiacine  Harbor    i,  473;  iv,28l5 

Roth  wells  Landing,  Smyrna  Rfver,  Del.,  removal  of  wreck   i,203;  ii,  1398 

Rouge  River,  Mich.: 

Construction  of  turning  basin   1.622;  iv,30l4 

Improvement  of   1,521;  iv,30l8 

Rough  River,  Ky.: 

Improvement  of    1.447;  111,2599 

0])eratiug  and  care  of  lock  and  dam       i,448;  iii,  2603 

Round  Lake,  Mich.  («te  Charlevoix)   i,  503;  iv,2y46 

Ruouiey,  Ky.,  reconstruction  of  Lock  No.  2^  Green  River   L445;  iii,  2.")Hl 

Rath  Plantation,  Bayou  Te<-he,  La.. construction  of  bridge   1^622 

Rutland  Canadian  Railroad  Company,  bridges  of   ij  619 

KNO  91)  d 
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Sabine  Pnf»  and  River,  Tex.: 

Dofens'^a   1, 82. 948 

Improvement  of  pass   i.asr);  ii,  1S58 

Improvement  of  river   h  '-^S;  ii,1857 

Improvement  ot  mouth  of  river  1^333;  ii,  1856 

Saco  Kiver.  Me. ,  improvement  of    i,5fe,  1043 

i:>acramento  River,  Cal. : 

Bridf^e  at  Colasa.  conitmction  of   1.623 

Improvement  of..   i,  SoT;  iv.8169 

Improvement  by  California  Debris  Commission  1.  618;  vi.8747 

Sag  Harbor, N.  Y..examin  ition  and  j^iirvey   1^143 

Saginaw  River,  Mich.,  improvement  of   1,511;  iv.iiUSo 

St.  Andrews  Parish,  8.  C. ,  constxttction  of  bridge  across  Wappoo  Cut   i, 620 

tit.  Angastine  H arbor,  Fla.: 

Def.  nses  of   1.27.888 

Imiirovi  ment  of  i.  378;  ll.  1007 

St.  Clair.  Mich.,  reconstraction  of  bridge  across  Fine  River  

St.  Clair  River  and  St.  Clair  Flats  Canal, Mich.: 

Improvement  of  canal   1.518;  iv,  2998 

Improvement  of  channels  in  waters  oonnecUng  Great  Lakes  .  i.  505;  rv,  21(53 
Operating  imd  care  of  canal    1.518;  iv,2999 

St.  Croi.K  Lake  and  Kiver,  Wis.  and  Minn.: 

Examination  and  survey  -   1.385 

Improvement  of  I.8S1;  ui,  2197 

St.  Francis  River,  Mo.  and  Ark.: 

Examination  and  survey   1.869 

Improvement  in  Arlcansas  _   i.        li.  ~043 

Improvenjeut  in  Mitsouri  i. li.  J045 

St.  Francois  River,  Mo.   See  St.  Francis  Biver. 

St.  .Tolms  River,  Fla.: 

D©fenf>ea  at .      I.28.8g 

Improvement  between  Jacksonville  and  the  ocean   i,269:  ii,i5y7 

Improvement  of.  at  Orange  Mills  Flats    1.271;  ii,  1600 

Imj>rovoLuent  ot  Volusia  Bar   i.  271;  11,1602 

St.  .Tones  River,  Del.,  examination  and  survey  _   1,203 

St.  .Joseph  Harbor  and  River,  Mich.: 

Improvement  of  harbor   i. 488;  rv.2901 

Improvement  of  river.   1.469;  iv,2905 

Wreck  in  harbor,  removal  of   i,  505;  IV, 2951 

St.  Lawrence  Kiver,  N.  Y.: 

Improvement  of  Cape  Vincent  Harbor   1.547;  iv,8l45 

Improvement  of  Opdensbnrg  Harbor  _   i, 548;  IV, 3149 

Removal  of  shoals  between  Ogdensburg  and  Lake  Ontario  1,548;  iv,8147 

St  Louis  Bay  and  River,  Minn,  and  Wis.  {see  Duluth)  1,449;  in, 2611 

St.  Lnnis  Harbor.  Mo.,  improvement  of   1,878;  in, 2087 

St.  Martin  I'arish,  La.,  conatruction  of  bridge  across  Bayou  Teche  at 

Ruth  Plantation     1.638 

St.  Marys  River  and  St  Marys  Falls  Canal,  Mich.: 

Coimnerce  through  _   1, 507;  IV,  2978 

Improvement  of  cliannels  in  waters  connecting  Great  Lakes.  _ .  i,  'A)o;  iv.3958 

Improvement  of  Hay  li.'ike  Channel   1.508;  iv,2979 

Improvement  of  the  river  at  the  falls     i,  506;  iv,2960 

Operating  and  care  of  canal   1. 507;  iv.  SlKJS 

Wreck  in  Waiska  Bav,  removal  of  i.  522;  rv,30l5 

St  Paul,  Minn.,  ganging'Missisyippi  River  at  1,88,384;  ui,2205 

St  Peter.  Minn.,  examination  and  survey  of  Minnesota  River  at  .....  i*385 

Sakonnet  Point  and  Kiver,  R.  I.; 

Alteration  of  railroad  bridge    i.^ 

Increasing  width  and  deptli  of  draw  opening  in  stone  bridge   l,  87, 1130 

Rebuilding  and  extension  of  breakwater  at  Sakonnet  Point  i,83, 1122 

Sale  of  personal  property  when  not  needed  T 

Salmon  Bay.  Wash.,  improvement  of  waterway  via  i.fflO;  rv,8271 

Salmon  Creek,  N.Y.  {see  Pultueyville)   i,5M;  IV,3182 

Sampit  River,  S.C.: 

Examination  and  survey.   .    i. 

Improvement  of  (ieorgetown  Harbor  L247;  U,15^ 

San  Bernard  River,  Tex., examination  and  survey  
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Sandbeach.  Mich.: 

Improvement  of  harbor  of  refuge   1. 518;  iv,  2988 

Water  levels  .      1. 637;  VI,  o^oU,  astSQ 

San  Diet?o  Harl»or,  Cal.: 

Defeusesof   1.84.975 

Improvement  of   i>  549;  IV,  3153 

SaniluBky  Harbor.  Ohio,  improvement  of   526;  iv,3036 

Saudwich  Harbor,  Mass.,  e^amiuatiou  and  snrvej   i,81 

Sandy  Bay,  Mass.: 

Ilarbor  of  refuEje.  conatrnction  of   i,  Gf),  lOO  t 

Piers  and  breakwater  at  Eockport,  examination  and  survey    i.M 

ResuTvey  and  estimate  of  cost  at  breakwater   i.  82 

Sandy  Hook,  N.  J.,  defenses  at   1.31,  777 

Sandy  Lake,  Minn.,  reservoir  at: 

Construction  of   1.879;  in,  2182 

Operatinjf  and  care  ,   1.880;  iil,2190 

San  Francisco  and  Ban  Joaquin  Valley  Railway  Company: 

Bridge  of,  across  Middle  River,  Cal   1.621 

Bridge  of.  across  Old  River,  Cal   1.621 

Bridge  of,  across  San  Joaquin  River,  Cal   1.620 

San  Francisco  Bay  and  Harbor,  Cal.: 

.  Defenses  of      i.  35, 980 

Harbor  lines  between  Oakland  and  Point  San  Pablo  l89i  iv,8194 

Improvement  of  Oakland  Harbor  i.  654;  iv,  3163 

Removal  of  Arch  and  Shapr  rocks   1.554;  iv,  8162 

Sanitary  Distiict  of  Chicago,  111.,  drainage  canal     1.40 

San  Jacinto  River,  Tex.,  improvement  of  waterway  via  840;  ii^  1961, 1964 

San  Joaquin  River,  Cal.: 

BridLce  at  Hills  Ferry,  construction  of   L628 

Bridge  near  Stockton,  construction  of   i,  020 

Improvement  of   1. 555;  IV,  8106 

Improvement  by  California  D6bris  Commission   i^  618;  vi,  3747 

Survey  of,  including  Mormon  and  Stockton  channels  561;  iv,  8188 

San  Juan,  Puerto  Rico,  defense  of   1,8 

San  Leandro  Bay,  Cal.  (.w^  Oakland)  i,  554;  iv,8TB8 

San  Luis  Obispo  Harbor.  Cal.,  improvement  of   i^  552;  iv,3159 

San  Pablo  Fiay,  Cal.  (see  Karquines  Strait)   1.561 

San  Pedro  Bay  and  Harbor,  Gal. : 

Constrnction  of  deep  water  harbor   i,  550;  iv,8156 

Examination  and  survey  of  inner  harbor   1^553 

Improvement  of  Wilmington  inner  harbor  i,651;  iv,8158 

Snrvev  of  Wilmington  inner  harbor   i,653 

Santee  River.  S.  C: 

Examination  and  survey  of  waterways  between  North  and  South 

branches    -   1.255 

Improvement  of   1,249;  n.l532 

SaraHOia  Bay,  Fla.: 

Examination  and  survey  of  inside  passage  to  Lemon  Bay   1,288 

Improvement  of    1. 280;  ii,  1629 

Sasanoa  River,  Me.,  improvement  of     i.55. 1040 

Saugatuck,  Mich.,  improvement  of  Kalamazoo  River  at..  1.491.492;  iv,  2910, 2912 

Sangatnck  River,  Coun.,  improvement  of.    i,  115. 1177 

Saugerties  Harbor,  N.  Y.: 

Examination  and  survey   164 

Improvement  of  1. 158:  n.  1299 

Saugiis  Harbor  and  River,  Mass.: 

Ctmstrnction  of  bridges    i,682 

Improvement  of  Lynn  Harb<»  I.69."lU70 

Sauk  River,  Wis.: 

Examination  and  survey  of  Port  Washinfrton  Harbor   k^^** 

Improvement  of  Port  Washington  Harbor   1, 466;  iv,  2765 

Sault  Ste.  jytarie,  Mich.: 

Commerce  passing  canals  at  i,507:  iv,2973 

Water  levels    1.687;  vi.  '6s:>'j,  ;ibOO 

Savannah  Harbor  and  River,  Ga.: 

Pridge  at  Augusta,  alteration  of   i.  624, 625 

Bridge  at  Hntchiusons  Island,  construction  of   1.619 

Defenses  of     1. 27. 870 


Improvement  of  harbor,  including  channel  to  Beaufort,  S.C..  i,255;  u,lfiitij 
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Savannah  Hnrbor  and  River.  Oa. — Contiiiued. 

Improvement  of  rirer  above  Augusta  1.2*19;  ri.1571 

Improvement  of  river  between  Aagnsta  and  Savannah  i.  '-jo?:  ii,  1567 

ImpriA'ement  of  waterway  to  Fernandina,  Fla   1,2*^):  ii,159i) 

Wrecks,  removal  of   .      u.  1592 

Sawyor  t'r©«k,  Wia.,  constructioa  of  bridge  across    i,»>'31 

Soxton,  Minn.,  examination  and  enrvey .    1.450 

Bayville,  N.  Y.,  miprovctnont  of  Browns  Creek   i,  140; 

Schuylkill  River,  Pa.,  improvement  of    1. 169;  n.iaiQ 

Scitnates  Harbor,  A!ass  ,  Improvement  of  i.70, 10?>a 

Sci-even.  Fort,  Ga.,  defeu^^s  at     I.27.H70 

S<;uppemonff  River,  N.  C,  bridpes  ol)8trTictiDg   1.625 

Seacoftst  dpfenses.    See  Fortilicationa. 

Seattle,  Wash.,  harbor  lines   1^39 

Sea  walls   Ll4 

Seliewaing  River.  Mich.,  improvement  of   1. 51?^;  TV,2987 

Secretary  Creek  (Warwick  River),  Md.,  improvement  of   1. 195;  u.  1387 

Seekrmk  (Pawtucket)  River,  R.  Ll 

Examination  and  survey   LOT 

Improvement  of  -    . . .   -  i.$8, 1123 

Sf»wirkley,  Pa.,  construction  of  bridge  across  Ohio  River  7 

Shag  RmcIcs,  San  Francisco  Harbor,  Cal..  removal  of  1  i.  554;  rv,3l63 

Shaws  Cove.  New  London,  Conn,  {see  Thames  River)  ^  103, 1155 

8hel)oy«an  lTarlK>r,  Wis.: 

Jmprovameat  of    .--   1.465;  iv,27fl3 

Survey  of    T~¥!^.  iv.3812 

SJifiJicltl.  W.  li.  (tug),  ren^oval  of  wreck  of   1. 163;  11, 1315 

Shelter  Island,  N.  Y.,  removal  of  wreck    IL1278 

Sherman,  Gen.  W.  T.,  statue  of.  at  Washington,  D.C   1,632;  vi,3.H41 

Ship  Island  Harbor  and  Pass.,  Miss.: 

Improvement  of  chauael  to  Uulfport   1,312:  Hi  1722 

Improvement  of  paas.   i,  313;  0^1723 

Survey  fur  rhannei  to  G'nlfport  and  Biloxi   I^SW;  11,1787 

Ship  John  Lif^ht,  Delaware  Bay, removal  of  wreck  of  Lottie  K.  Friend.i,  182;  1367 

Shoal  Harbor,  N.  J.. improvement  of   n,  1312 

Sho!i]wnter  Bay  (Willapa  Harbor) ,  Wash. .  improvement  of   Ij599;  iv,325» 

Shrt-veport  and  Red  River  Valley  Railway  Company,  bridge  of   L^^^ 

Shrewsbury  River,  N.  J.,  improvement  of . .  -  i,  162;  ii,  1813 

Sinepuxent  Bay,  Md.,  improvement  of  waterway  via  1. 190;  ii,  1881 

Sioux  City,  Iowa: 

Improvement  of  Missouri  River  at  and  above   12  885,390:  ill,  2217 

Improvement  of  Missouri  River  below   Ii617;  vit365o 

Monument  to  Sergt.  (Charles  Floyd   1.641 

Siuslaw  River.  Ores;. .  improvement  of   572;  iv,32l0 

Six-mile  Island,  Allegheny  River.  Pa. .  construction  of  lock  and  dam  i.  421 ;  lU,  2404 

Skagit  River,  Wash,  (are  Puget  Sound)  i.tiij3;  iv,3267 

Slack- water  systems.   See  Canals  and  Waterways. 
Smyrna  River,  Del.: 

Improvement  of  L^^T;  ii,1876 

Removal  of  wreck  i,  202;  ii.  13i>8 

Snag  boats: 

For  works  in  Florida,  construction  of.   l  277;  IL I^^^ 

For  workH  on  Texas  coast,  procurement  of   1^348;  iLl970 

Snake  River,  Wash..  Orejar..  and  Idaho: 

Examination  and  survey  above  Asotin,  Wash   1.590 

Improvement  up  to  Asotin,  Wash     1, 580;  iv,3215» 

Road  from  Buffalo  Fork  to  Fort  Washakie,  Wyo   i;640;  vi,^ 

Snohomish  River,  Wash.: 

Improvement  of  (nee  Puget  Sound)   ..  i.603:  iv,S267 

Improvement  of  Everett  Harbor. .     i,  608;  iv,3273 

Snoqualmie  River.  Wash.  (se.e  Puget  Sound)   i[603:  iv,3267 

Soda  Lakes.  La,  {see  Cypress  Bayou)   i.  ImO:  ii.  ^99^ 

Somers  Cove,  Md.,  removal  of  wreck  at  Crisfiold   i,202; 

Sonoma  Creek.  C^.,  examination  and  survey  -  .    L^^^ 

South  Atlantic  States,  removal  of  water  hyacinth: 

From  Florida  waters     i,  276;  n,  161^ 

From  Louisiana  waters    i,  332;  ii,  1^^^ 

Plan  and  estimate  of  cost  .  .   i.40. 877;  11,1613 

South  Bound  Railroad  Company,  bridge  of   it623 
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South  Branch.  Chicapro  River,  HI. : 

Chicago  Drainap'  Canal   1.40 

Constrnction  of  bridge  south  of  Taylor  street,  Chicago   L 

Extiuiination  and  survey  

Improvemeut of   1.476;  IV ,2826 

Reconstruction  of  bridge  at  Taylor  street,  CTiicago   Ij,623 

Sonth  Branch.  Santoe  River.  S.  C.   See  Santee  River. 

South  Carolina,  defenses  of  coast   i,26;  859 

South  Chicago  Harlx>r.  111.   See  Calumet  Harbor. 

Southern  Branch  Drawbridge  Company,  bridge  of   1^632 

Southern  Branch.  Elizabeth  River,  Va.: 

Bridge  across,  construction  of  —   1.622 

improvement  of  (m  Elizabeth  River)    1,224;  11^1473 

Improvement  of  Norfolk  Harbor  and  approaches   Li22iJ;  iijl471 

Improvement  of  waterway  via   1,228;  11,1480 

Southern  Pacific  Railroad  Company,  bridge  of.....   ....  ......   1^622 

South  Fork,  Forked  Deer  River,  Tenn.: 

Construction  of  bridge  at  Yellow  Bluff   1.620 

improvement  of  1,806;  in,  2235 

South  Haven  Harbor,  Mich.,  improvement  of   I,4'.j0;  iv,2906 

South  Hero.  Vt.,  con8truction  of  bridj^e  across  Lake  Cham  plain    1^619 

South  Hero  Island  Channel,  Lake  Cbauiplain,  Vt.,  improvemeut  of   1^148 

South  Milwaukee  Harbor,  Wis.,  imi)rovementof  i,  468;  iv,2775 

South  Norwalk,  Conn,  {stce  Norwalk  Harbor)   i,  117, 1178 

South  Pa«s,  Missi-ssippi  River,  inspection  of  improvement  1.40.317;  il  1815 

Southport,  N.  C,  defenses  at   i,2C.846 

South  River,  N.  J.,  improvement  of  1^158;  u,  1307 

Sonth  San  Francisco  Harbor.  Cal.,  examination  and  survey   1^501 

iMJUth  Sioux  City.  Nebr.  {sec  Missouri  River)   1.390:  Hi,  2221 

Southwest  Pass,  Mississippi  River,  survey  of     Ii40i322,837;  il  1863 

Sparrows  Point,  Md.,  harbor  lines  in  Patapsco  River  i,  39;  1410 

Sprague  River,  Me.,  construction  of  bridge  across.   L021 

Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River 

at   ..  1.421;  lli,2404 

Spring  Garden,  Baltimore,  Md.,  improvement  at   1,205;  ii,  1410 

Spring,  Sainutl  E.  (barge),  removal  of  wreck  of  1,147;  il^  1277 

Sprite  (boat),  removal  of  wreck  of  i.  255;  n,  15.50 

Spuyten  Duyvil  Creek,  N.  Y.  {see  Harlem  River)...   1. 135;  ii.  1232 

S<iUHn  <  ManaiWiuan)  River,  N.  J., improvement  of   1. 162;  lij  1314 

Stage  Harbor,  Chatham,  Mass.  {sec  Chatham)  i,80. 1093 

Stiimford  Harbor,  Conn.,  Improvement  of  1. 120, 1  lb2 

Stanialiius  County,  Cal.,  bridge  of   71     1. 623 

Staten  island,  N.  Y.: 

Defenses  on     1,21.773 

Elzainination  and  survey  of  channel  between  New  Jersey  and  {see 

Arthur  Kill)     1. 104 

Improvement  of  channel  l)etween  New  Jersey  and   1, 156;  ii^  1304 

Staten  Isiand  Sound.  N.  Y.  and  N.  J.: 

Examination  and  survey   1^164 

Improvement  of  {see  Staten  Island-New  Jersey  channel)   156;  n,  1304 

Stillaguamish  River.  Wash.  {s<e  Puuet  Sound)  _   i,GU3;  IV,3207 

Stockton,  CaL ,  construction  of  bridge  across  San  Joaquin  Kiver   1,620 

Stockton  Cbannel, San  Joaiiuin  River, CaL: 

Improvement  of   1,555;  iv,3166 

Survey  of   1, 501 :  iv,3188 

Stone  House  Cove,  Curtis  Bay,  Md.,  altoratiou  of  bridge  across   L  ^^4, 626 

Stonington.  Conn. : 

Construction  of  harl)or  of  refuge  i,99, 1152 

Dcfen.sesof    l,20. 747 

Stony  Lake.  Mich.,  examination  and  survey  of  channel  to  Laka  Michigan.     i^ 505 

Streator  and  Clinton  Railroad  Company,  bridge  of   1^62;* 

Structures,  public,  occupancy  of   1.38 

Sturgeon  Bay  and  Lake  Alicbigan  Canal,  Wis.: 

Construction  of  harbor  of  refuge  1.461;  iv,2749 

Improvement  of  l.  460;  iv,2737 

Operating  and  care   1,461;  iv,2743 

Submarine  mines     1. 15 

SoiaoB  Creek,  CaL ,  examination  and  iiur  vey  
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Snllivnn  Fallfl  nnd  Rivor.  Me.,  improvement  of  harlior   1^46.  lOC?^ 

Sulliv;i[i  IslunU  .shun-,  t  h  it  ".fstoii,  >>.  C.  iin|>rovemt>iit  at   I. ^Vv:  ii.lMi 

Sill  I  ill  ur  Kivii ,  Ark.  undTei.  (.s<r  Rvd  River)     1.347:  ii.  1979 

SSiuiUi'u  vi>s-«  ls,  rriti  >val  ol .    .SV<;  Wrecks. 

Sii'rn  I  l'.(t>         HiirUjr,  Minn,  nnd  Wis.,  improvomf  nt  of   1.449:  iii,2611 

SuiKJi  nji-  I  Si  r  a/so  Northi^rn  and  NorLhweHloru  Lakes): 

C'jiiiJil  lo  Ml-Ki•^MiIl]>i  Jtiver,  oxaminiiliun  and  Hurvey    L4''»6 

(  ummi'i  if  via  iSt.  MHrya  River  .      I,  507;  IV.  2973 

Kowneiuiw  H;iy  wtiiei  way.  iniproveiiient  and  o])«r«tiuK. .  -  i.4.VJ.4^j:j;  iil,  ,i707 

K«»\vf»  iia\v  llav  waterway,  n  moval  of  wreck    1^450;  H[,2722 

W  hu  i  kn  rls  ;     1.C37;  vi.3859.3J^ 

SuiKTvisivin  oi       hftrU)rof  New  York.  N.  Y    1.615;  iv.S^Jil 

.Sui  v.'_\  s : 

Kstitniilo  tu'  appropriation  lor   1^615 

hi  iiii.itary  (U'lifirinu'uts  .     —   1.639;  vi.Siiili 

NortheiTi  and  Nonhwestern  Lakes     l. 033;  vi,36^>l 

Susqurlinnuii  Kivt-r,  Md.,  improVfiinMit  of  .     1,102;  ii^lSJiS 

Miwaiicv  liivtT.  r  Ia.,ini]>rovementof...    ..    .  1. 366;  U,  1639 

Swan  i'limt  liar.  Kockhall  HarU»r,  Md.,  examination  and  survey  L^*^ 

.S\vin(>uii>h  iSluU'-:h,  Wash.,  improvement  of    1^609;  iv,3274 

Si/lfni  '/<-  (/"fcj.'i.M  (st^'amor),  wreck  of  {see  Columbia  River. below  Tonjjue 

IV.iiit )  1.594;  IV,3345 

Sviii  pu\(  ut  Bay.  Md.,  improvement  of  waterway  via  1.190;  u,  1381 


T. 


Tftcoraa,  Waah..  harbor  lines  

Tallahatchie  River,  Mifw,,  improvement  of  ni2020 

Tampa  Bay  and  City,  Fla.: 

Ltefenses  i,20.S09 

Harlx^r  lines  at  Tampa    1.89;  ii,  1615 

Improvement  of  bay   .    1. 2ft>2;  ii. Uw^ 

Improvement  of  Hillsboro  Bay  and  River  i,  284;  u,  1635 

Plan  and  estimate  of  coat  of  improving  bay   1,287;  n,  1640 

Tangier  Island  and  tiouud,  Md.,  exammatiou  and  survey  of  chatmel   1,203 

Tanners  Creek,  Va.,  construction  of  bridge  across   1.621 

Tar  River,  N.  C.  improvement  of     1.234;  n.  1490 

Tarry  town  Harbor.  N.  Y..  examination  and  Borvey      I^IW 

Taunton  River,  M{u». : 

Improvement  of  i.8^.  1118 

Improvement  of  Fall  River  Harbor   i.  91.n;|^ 

Tchetnncte  (Chefonote)  River, La.. improvement  of  1.318;  u,liiSS 

Teche  Bayon.  La.: 

Construction  of  bridge  at  Ruth  Plantation   L623 

Improvement  of   1.827;  ii,  l^i^ 

Telegr:iph  and  telephone  connections  between  Executive  Departments. 

Wushiugton.  D.  C  i.  nSS;  v  1.38:^,3842 

Tennessee  River,  Tenn.,  Ala.,  and  Ky.: 

Chattanooga,  Tenn.,  above,  improvement  of  Ii401;  ni,2252 

Chattanooga.  Tenn.,  to  Decatur.  Ala.,  improvement  from          1,403;  ni,2355 

Decatur  to  Florence,  Ala. ,  improvement  from   1^403;  iu,2856 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala.,  improvement  from.,     408:  in,  2257 

Gauging  {see  Mis-sissippi  liiv^r)  i,  38.  160;  n.2025 

Muscle  Shoals  Canal,  Ala.,  operating  and  care  i,  4'H);  "iii,  2289 

River  system   1.401;  lU,  ii^l 

Riverton,  Ala.,  below,  improvement  of   1.  403;  iu,2259 

Tensa.s  River,  La.,  imjiroveuient  of   1.854;  ii,2006 

Terraceia  Cut-off,  Fla.  {sec  Manatee  River)    1.281;  li.  1'>3U 

Texarkauu.  Ark.,  construction  of  bridge  across  Red  River   ...          1. 1>'><| 

Texarkana  and  Fort  .Smith  Railroad  Company,  bridge  of   .          i,  C-'O 

Texas  Ciiy,  Tex.,  deepening  channel  from  Galveston  Harbor  1,339;  11^  1963 

Texas,  construction  of  dredge- and-snag  boat  for  works  on  coast  <rf.  1^343;  ii,  1970 
Thames  River,  Conn.: 

Harbor  lines  at  New  London   1. 89.1189 

Improvement  of  l.  1Q2, 11^-^ 

The  Board  of  Engineers  i«6,w 
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Thomaston.  Me. ,  constrnetion  of  bridge  across  Mill  Creek   1^  632 

Three-mile  Harbor,  Long  Island,  N.  Y.,  examination  and  survey   1^142 

Three-Tnile  Rapids,  Columbia  River,  Oreg.  aiid  Wash   l.  582;  IV, 3221 

Thunder  Bay  River,  Mich,  {see  Alpena)  1.511;  iv,  2983 

Tickfaw  River.  La.,  and  tribntarios.  improvement  of  ljTT9l  IL  1^35 

Tillamook  Bay  and  Bar,  Greg.,  improvement  of   i.  57S;  IV,  3217 

Tinicnm  Island.  Delaware  River,  removal  of  wreck  above  1, 182;  li.  1367 

Tiverton.  R.  L: 

Alteration  of  railroad  bridge  across  Sakonnet  River   i,624 

Alteration  of  stone  bridge  across  Sakonnet  River  i.Sl,  1120 

Toledo  Harbor,  Ohio : 

Harbor  lines   1.39;  iv,  3078 

Improvement  of   1.524;  iv,8020 

Toledo  (steamer), removal  of  wreck  of   1.456;  ill, 2722 

Tolomato  River.  Fla.  {nee  St.  Angustiuo)   1.273;  II.  1607 

Tombijibee  River,  Ala.  and  Miss.: 

Bri'lj^e  of  Monroe  County,  Miss.,  construction  of   L618 

Colnmi)U8  to  Fulton,  Miss.,  improvement  from   i.  308;  ii,1714 

Demopolis,  Ala.,  below,  improvement   i.  306;  ii,  1711 

Deraopolis,  Ala.,  to  Columbus,  Miss.,  improvement  from   1.307;  ii.  1712 

Fulton  to  Walkers  Bridge,  Miss.,  improvement  from   1.303;  li,  1715 

Tonawanda  Creek  and  Harlwr,  N.  Y.: 

Examination  and  survey     i,  548 

Improvement  of  harbor   1^541;  rv,3115 

Tontnie  Point,  Columbia  River,  Oreg.,  improvement  below  1,504;  rv,3245 

Torpedoes    1,5,15.649 

Tottt'U,  Fort,  N.  Y..  post  of  i.  S.ti.H.fMi 

Town  Creek,  Brunswick  County,  N.  C,  improvement  of   1,244:  ii,  1515 

Town  River,  Mass..  improvement  of   1.75, 1Q?0 

Trade  water  River,  Ky.,  improvement  of    1.445 

Trail  Creek,  Ind.: 

Improvement  of  Michigan  City  Harbor   i^  486;  rv,  2895 

Removal  of  wreck  in  Michigan  City  Harbor   L504;  iv,  2951 

Trent  River,  N.  C.  improvement  of  1, 230;  ii.  111)3 

Trinity  River,  Tex.,  improvement  of  1.341;  ii.  lUGo 

Trooim.  engineer,  and  civilian  asfllstants,  equipment  of   1,8^664 

Tnckt-rtxin  Creek.  N.  .T..  examination  and  survev   1,182 

Tug  Fork.  Big  Sandy  River.  VV.  Va.  and  Ky.,  improvement  of        1,436;  iu,2508 

Tugs.  8ale  of,  when  not  needed     i,4S 

Turkey  Point.  Elk  River,  Md.,  removal  of  wrecks  of  J.  E.  Oillhigham  and 

\Vm.  E,  Welter  i.  202;  11.1398 

Turners  Cat, N.  C,  improvement  of  waterway  via   1,228;  ii,14S0 

Turtle  Bayou.  Tex.,  examination  and  survey   1.346 

Turtle  River. Ga.   See  Brunswick, 

Tuscaloosa  County.  Ala.,  bridge  of   1.623 

Tuttlc,  Horace  .1.  (steamer) ,  removal  of  wreck  of   1,504;  rv,  2951 

Twelve-mile  Creek,  Fla.  {see  Orange  River)   1.288 

Twelve-mUe  Creek,  N.  Y.  {see  Wilson)   1.543;  iv,  3129 

Twin  Rivera.  Wis.: 

Exatiiination  and  survey  of  Two  Rivers  Harbor   1^474 

Improvement  of  Two  Rivers  Harbor    1,463;  rv,2756 

Two  Islands.  Minn.,  examination  and  survey    1,456 

Two  Rivers  Harbor.  Wis.: 

Examination  and  survey   l,  474 

Improvement  of     1,403;  IV,  2756 

Tva.skin  (Wetipuuin)  Creek,  Md.,  examination  and  survey   1,203 

Tyrrell  County,  N.  C,  bridges  of   i.  625 


V. 

Umpfina  River.  Oreg.,  improvement  of   ....  i, 871;  rv, 3209 

Union  Lake,  Wiish.,  improvemeut  of  waterway  via   1,606;  iv,3271 

Union  River,  Me.,  improvement  of   1.47. 1024 

United  States  Enf^inoer  School,  Fort  Totten,  N.  Y  1.5, 8.653 

Urbana  Creek,  Va.: 

Improvement  of  i.  215;  11^1428 

Removal  of  wreck   i.  222;  u,  1443 
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Valley  River.  Ala.  (Mf^  Warrior  River-Fivo-mile  Creek  Canal)  L^IT;  ii,  1730 

Vermilion  Bayou,  La.,  improvement  of  obaunel,  bay,  and  pa-sses     i.  32.^;  ii,  1850 

Verinilion  Harbor,  Ohio,  improvem' ut  of  1^52^;  iv,8053 

Vessels,  snnken,  removal  of.    See  Wrecks. 

Vioksborg  Harl)or,  Miae.,  improvement  of   i,  357;  11,2015 

Vitlalia  Iiurbor.  La.  {xee  Mia8i8sipi)i  Rivor  rommission)  1^616;  v, 3291. 3^536 

Vimilhaven,  Me.,  improvement  of  Carvers  liai  bor  i.  52. 10^37 

Vineyard  Haven  Harbor,  Maas.: 

Ex;»miti:ition  and  survey  -   i.^»7 

Improvement  of     1. 84. 1109 

Vineyard  Sound,  Mass.  .removal  of  wreck  in   i.06. 1144 

Volusia  Bar,  St.  Johns  River,  Fls.,  Improvement  of   1.271;  n.  1602 


W. 

Wabash  River,  Ind.  and  HI.: 

Improvement  above  Vincennes,  Ind   1. 444:  m,2577 

Im])rovemeut  below  Vincennes.  Ind    1^413:  m,25T7 

Oi)erating  and  care  of  Grand  Rapid.«i  Lock  and  Dam   h.'i-iA;  iii,2oT8 

Waccamaw  Kiver,  N.  C.  and  S.  C,  improvement  of  -   i,  24');  ii,  1517 

Wagners  Landing.  Mississippi  Hiver,  111.,  survey  at   . .      i.  374 

Waiska  Bay.  St.  Marys  River. Mich.. remova!  of  wreck    1.522:  iv,3015 

Wakfftt'ld.  Va.,  dun^iige  to  Govenamcnt  wharf  at  Bridge  Creek  Land- 
ing .    l.(t;;3:  VI.  aS42 

Walkortou,  Va.,  construction  of  bridge  a  ross  Mattaponi  River   1.021 

Walkerton  and  Mattaponi  Bridge  Company,  bridge  of   L  031 

Wallabout  Channel.  N.  Y.: 

Improvement  of     L  ^38;  IL  1242 

Survey  of   1.141:  IL  liH 

Wap|X)0  Bridge  Company,  bridge  of   i,(>2u 

Waiipoo  Cnt.  S.  C. : 

Construction  of  bridge  across   1.620 

Improvement  of   1,253;  li,  1546 

Warrior  River,  Ala. : 

Bridge  at  Fosters  Ferry,  construction  of.   L  623 

Canal  to  Five-mile  Creek,  survey   1.317:  li,  1730 

Improvement  above  Tusralooaa   i. 304;  ii^  1702 

Improvement  below  Tuscaloosa   1,305;  ii.  17<38 

Operating  and  care  of  locks  and  dams   1,305;  ii.  1703 

Warroad  River,  Minn.,  improvement  of   I.3S4:  iii,2204 

Warwick  River.  Md.. improvement  of    i,  I'.ja;  ii,  1387 

Washakie,  Fort,  Wyo. .  military  road  to  Buffalo  Fork,  Snake  River.  L640:  vi,  38^1 
Washington,  D.  C: 

Anacostia  River,  survey  of   1.  222;  n,  1443 

Aqueduct  Bridge,  repair  of.   i,62tf;  vi,:^777 

Aqueduct,  incre-tsing  city  water  snpply  i^  G29;  vi.  3797 

Aqueduct,  investigating  citv  water  supply   i.  631 ;  vi,  :'>^i)8 

Aqueduct,  maintenance  ancf  ropair  of   i,627:  vi.^Iiil 

Aquoduct  Tunnel  and  Howard  University  Reservoir   i,  62U;  vi.  37!;»7 

Defenses  of  .  1.21.  s  >2 

Long  Bridge,  rebuilding  of  (see  Potomac  River)   i,  206:  ii.  N 13 

Memorial  bridge  and  boulevard  to  Mount  Vernon,  Va  i^4^&21;  vi,  :'.779 

Potomac  River  at,  improvement  of  ,  1.206:  u,  1413 

Potomac  River  below,  improvement  of  v—ii  A  ^^^^ 

Potomac  River,  harbor  lines   '7!:?.  i,39:  ii.  1463 

Public  buildings  and  groundsand  Washington  Monument.  1,633;  vi,3Sll,381I 

Wre<  k  in  Potomac  River,  removal  of  '^'vtMK*  1. 222;  n,  1442 

Washington,  N.  C,  removal  of  wreck  in  Pamlico  River  j-i^SS,  1,244;  11^1516 

Washington  (barge),  removal  of  wreck  of   1.232;  ii,  1484 

Washington  Lake,  Wash.,  imprnvpmcnt  of  w.iterway  to  Puget  Sound.  1^606:  iv,3271 

Washington  Monument,  at  Washington,  D.  C  -  t.  632;  vi,^i817 

WashiTigton,  tomb  of.  Mount  Vernon,  Va.,  bonlevardand  memorial  bri  1-e 

to  Waahinirton,  D.  C  l»^.t»27;  ri.  3779 

Wassaw  Sonnd.  Ga.,  defenses  at  .'r/JW-   t.  27.S79 

Wateree  River,  S.  C,  improvement  of  1. 250;  ii,  1536 
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Water  hyacinth,  removal  of: 

From  n'>r;d!i  wators   1,^76;  n,  lfll2 

From  Louisiana  waters   i.  'A:i'2;  iv,  1855 

Plan  and  efltimate  of  cost   1, 40,  277;  ii,  1613 

Water-level  observations: 

Columbia  River,  Orag.  and  Wash   i.  508;  iv,8250 

Mis-sissippi  River  and  principal  tributaries   38. 360;  n,2036 

Miasi.saii)pi  River  at  8t.  Paul,  Minn   i.38.38-i;  m.  2-305 

Northern  and  Northwestern  Lakes  i,  037;  vi,3859 

Waterwavs  (Aee  f//.so  Canals) : 

Beaufort.  N.  C,  to  Newl)orn   1.237;  n.  1497 

Beaufort.  N.  C.  to  New  River     1.239;  5^1499 

Blai  k  Warrior  River,  Ala.,  to  Five-milo  Creek   1.317;  n,1730 

Charleston  il arbor.  S.  C,  to  Alligator  Creek   i.  255 

Cbincoteague  Bay,  Va.,  to  Delaware  Bay,  Del     1^190;  u,  1381 

Esthervillti-Minim  Creek  Canal,  S.  C,  to  Alligator  River  1^255 

Galveston  to  ITonstmi.  Tex    i,310:  tt.  lOfil .  1964. 1965 

Keeweenaw  iiiiy  to  Lake  Superior,  Mich.,  improvement  and  opera- 

ting  and  care    .    ..  1^452,453;  iii,  2707 

Keeweenaw  Bay  to  Lake  Sui>erior.  Mich.,  removal  of  wreck     i,  456;  iu,2722 

Kisainiuit^e  River,  Fla..  to  Gulf  of  Mexico   1.288 

Norfolk.  Va.,  to  Albermarle  Sound.  N.  C   i. 229;  n.  1481 

Norfolk,  Va.,  to  sounds  of  North  Carolina   1.228;  u.1480 

Pnget  Sound  to  lakes  Union  and  Washington   1,606;  iv,8271 

Sarasota  Bay,  Fla. .  to  Lemon  Bay   1,288 

Savannah  Ga.,  to  Beaufort.  S.  C__   1,255;  n,  1559 

Savamiah.  Ga..to  Ffmandina,na.  i.  265;  n,  1590 

Warrior  River.  Ala.,  to  Five-mile  Creek  .  .   1,817;  ii,  1730 

Waukpgan  Harbor,  111.: 

Ea  nuinntion  and  survey   i,  474 

Improvement  of  .   i,  470;  iv,2786 

Wayne,  Fort,  Mich,  (.srf  Great  Lakes)   l,  B?!.  974 

Webster.  Daniel,  statue  of,  at  Washington.  D.C.   vi,  3841 

Weehawken.N.  J.,  deposit  of  wrecks  at   1. 147;  ll.  1277. 1278 

Weetee  Lake,  S.  C, examination  and  survey   1.255 

Wcllcr,  Wm.  E.  (barge),  removal  of  wieck  of.   n.  1898 

Westchester  Creek.  N.  Y., examination  and  .survey.   1. 142 

Western  Branch.  Elizabeth  River,  Va,,  improvement  of   1.225;  n.  1474 

West  Fork  River.  W.  Va., survey  of   i,428 

West  Galveston  Bay.  Tex.,  improvement  of  channel  1^342,343;  11,1908. 1970 

Westport  Harbor,  Conn.,  improvement  of   1^  110, 1177 

Westport  Harbor,  Mass.,  examination  and  survey   i, 97 

West  Seneca.  N.  Y. .  harbor  lines  .    i.30;  rv,  8128 

Wetypkin  River  ( Wetinquin  Creek),  Md.,  examination  and  survey   1.208 

Weymouth  River,  Mass.: 

Im]irovement  of   i,  75. 1081 

Removal  of  wreck  in  Fort  River   i.  81, 1095 

Whale  Rock  Light.  Narragansett  Bay,  R.  Lj  removal  of  wreck  near...  i, 90, 1145 

Wharves,  occupancy  of   1.88 

Whit*'  La!:e  Harbor,  Mich.,  improvement  of   i«497;  iv,2981 

White  River,  Ark. : 

Gcin-ing  {sw  Mississippi  River)   i. 38. 300;  11^2025 

Improvement  by  locks  and  dams.   i.  365;  11^2038 

Improvement  by  open-channel  work   i.  304;  n.  2035 

Improvement  ot  Buffalo  Fork.   1.305;  n,2037 

White  River.  Ind..  improvement  of    1,445;  111,2580 

White  River,  Wash., construction  of  bridge  across   1,623 

W/iitnetf.  W.  M.  (steamboat),  removal  of  wreck  of    1. 163;  n,1316 

Wickford  Harbor.  R.  L.  improveuu  nt  of      i.  90. 1129 

Wicomico  Rivor,  eastern  shore  of  Maryland,  improvf^nient  of   1. 199;  u,  1392 

Willamette  Falls,  Willamette  River,  Greg.,  examination  and  survey  of 

canal  and  locks.  _    i, 599 

Willamette  River,  (Jreg.r 

Examination  and  survey  below  Poi  tlar.  I      1, 509 

Examination  and  survey  of  canal  and  locks  at  Willamette  Falls   1. 599 

Harbor  lines  at  Albina.  Portland   i.89;  iv,8251 

Improvement  above  Pnrtland  i,591;  rv,8284 

Improvement  below  Fortluud   1.593;  IY,8889 
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Willapa  Harbor  and  River,  Waah.,  improvement  of   1,599;  iv,3259 

Willets  Point.  N.  V.: 

Battalion  of  Engineers   657 

Engineer  Ueiwt  i,  6, 8.  (^60 

Engineer  School  -  1.5,8.653 

Fort  Totten,  post  of   1.5.651 

Wilmington.  Cal.: 

Construction  of  doep-water  harbor.  San  Pedro  Bay  i,  550;  iv,3156 

Exam  nation  and  survey  of  Sim  Pedro  inner  harbor   1^553 

Improvement  of  inner  harbor   L551;  iv,3158 

Survey  of  inner  harbor  -   i.  553 

Wilniine:ton.  Del.: 

Bridge  acrass  Brandywine  River,  construction  of   L  623 

lm])rovement  of  harbor    I,  182;  ii,  1369 

Wilminsxton.  N.  C: 

Defenses  of  L  25i  846 

Improvement  of  Cape  Fear  River  above   i,  241;  ii,  1505 

Improvement  of  Caj>e  Fear  River  at  and  below  L  242;  IL  1507 

Wilson  Harbor,  N.  Y..  improvement  of  I,  543;  iv,  3120 

Wilson,  Point,  San  Pablo  Bay.  Cal.,  examination  and  survey  off   i,  561 

Winnebago  Lake,  Wis.  {aee  Vox  River)  I.  471;  iv,  2789 

Winnibigoshish  Lake,  Minn.,  reservoir  at: 

Construction  of   I.  879;  m,  2182 

Operating  and  care  i,  880;  m,  2190 

Winthrop  Harbor,  Mass.,  examination  and  survey   L  81 

Winvah  Bay,  S.  C,  im]trovement  of  L  247;  IL  1527 

Wisconsin  Entrance,  Wis.  {see  Duluth)  I.  449;  ill,  2611 

Withlacoochee  River,  Fla.,  improvement  of  —  i.  2^6;  ii,  1638 

Woodbriilge  Creek.  N.  J.,  examination  and  survey   L  164 

W'otKl,  .}l<li  11(1(1  (schooner),  removal  of  wreck  of  i.  96,  1145 

Woods  Hole  Channel.  Mass.,  improvement  of  1^84,  1111 

Wool.  Fort,  Va.  (see  Hampton  Roada)  I,  25.  841 

Wrecks,  removal  of  

Albany,  N.  Y  i.  163;  ii,  1315 

Auuemessox  River.  Md   t  202;  1398 

A8heiio<i  River.  S.  C  I,  255;  II,  1550 

Ashley  River.  S.  C   I.  254;  1550 

Baltimore.  Md  h  205;  ii,  1410 

Ba.s.s  River  Light  Station,  Mass  L  ^.  1144 

Bath.  Me    1. 62. 1049 

Beaufort  River,  S.  C     1.255;  il.  1.550 

Block  Island  Sound,  R.  1   1. 1144 

Bronx  River,  N.  Y  1. 147;  il.  1278 

Brooklyn,  N.  Y  Ll47;  u,  1278 

Buttermilk  Channel,  New  York  Harbor,  N.  Y  1.147;  ii.  1273 

Chatham  New  Harbor,  Mass   i.81. 1095 

Chesapeake  Bay,  Va    L232;  II.1484 

Chicago  River,  Bl.,  North  Branch   i. 485;  iv. 2833, 2866 

Colgate  Creek.  Md  i.  205;  11.1410 

Columbia  River,  Oreg.,  below  Tongue  Point.    1. 594;  iv,324o 

Crisfield  Harbor.  Md   1.202;  il1398 

Cross  Rip  Lit,'ht-Ship.  Mass   i.y>,  1144 

Deer  Island  Thoroughfare,  Me   i.  02. 1049 

Delaware  Bav  and  River   1. 182;  u,  1367 

Duck  Creek  (Smyrna  River),  Del   1.202;  ii,  1398 

Elk  River,  Md.  (barges  J.  E.  GiUinqham  and  Wm.  E.  Weller)  ..  L202;  1^1398 

Flynns  Knoll,  at  entrance  to  New  York  Harbor,  N.  Y  Ll47;  ii,  1378 

Galveston  Harbor,  Tex  i. 315;  ii.  1973 

Horseshoe  Branch,  Aahepoo  River,  S.  C  i,255;  ii.  1.550 

Hudson  River,  N.  Y   1.147.163;  n,1277, 1315, 1316 

Hyannis  Harbor,  Mass  1.96. 1145 

Greenport.  N.  Y    n.  1278 

Kenneuec  River,  Me  i,62,  1049 

Keweenaw  Bav-Lake  Superior  waterway,  Mich   i,456;  iu,272a 

Kill  Poud  Bar.  Mass  i.96;  1144 

Kingston,  R.  L^  off  Point  Judith   1.1145 

Long  lahmd  Sound,  N.  Y  1. 141;  u.iaci 


INDfiX.  43 

Wrecks,  removal  of— Continuod. 

M.inr,o.- River,  N..1   .   1. !I.  1307 

Michigan  City  Harbor,  Ind   i,504;  iv,:il»r)l 

Milwaukee  River,  SVis..—   i, 473;  iv,2813 

Mississippi  River    I,8Br870y875;  iii,  ::>047,  20iJl 

Mobii0iiarbQr,Ala  1,^17;  u,1784 

Honomony  Beaob.  Mwa     i,  1094 

Mouroe  Harbor,  Micii   iv.OOM 

Naulaoket  bound,  Mass     i,U6,  U4d 

NairagaiMiett  Bav,  R.  I  i,  DO,  1145 

N«\v  iJaltiiiiore,  N.  Y  ^  I,l«3;  n,  i;:<16 

Newport  iiarboir,B.  I....   I,  Wi,  114d 

Newtown  Creek,  N.Y   1, 147;  n,  187? 

New  York  Harbor,  N.  Y   1,147;  ii.  1'270,  l-.»:7. 127S 

Nortii  BrauQli,  (Jhiaigo  Hiver,  iii  l»4tid;  LV,  2tio^,2im 

North  River.  N  Y  i,  147;  n,  1877 

Pamlico  River,  N.C   1,344:  n,  Mlrt 

Pa.sca;xouhi  Harbor.  MibS  .  ..................  h'dil;  atilbH 

Pwtalurna  Creek,  Cal   I,fi61;  IV,  8188 

Pigeon  Cove  Harbor, M«ae..   1,81.1004 

P)int  Jvvlith.  H.  1   1. 1143 

PoHwk  Rip  Li-htVewel,  Mass  :   1,96.1145 

Porta^^o  Lake  ship  canalfi.  Mich  1, 4"><};  iii.  272'J 

PortUliwiter  Hiirbor,  N.Y  1,141;  ii,12')l 

Potomac  River   1,822;  ii.  1443 

Provincotown  Hiirbor, Ma88,..   1,81, 10i)> 

Quoiiocboiitauj,',  H.  I    _   i,  1144 

Raritaa  liiver,  N.J    1, 1«)3;  ii,  1315 

St.  Josepb  Harbor.  Mich    iv,2i^01 

St.  M.iryH  River.  Mich  1,522;  iv,3015 

SavHimah  H;LrlK)r.  (i»   I,fliBl6;  li,  loU2 

SheU<T  IslMiiil.  N.Y     11.1278 

Smyrna  River.  Del  ....   l.^O:.';  U,V.m 

Snperi'  r  I.ake-Keweenaw  iJ;iy  waterway,  Mich    i,  iMi;  ni,  2722 

Tongue  Point.  ('o!nmfc;a  R:^  er.  Oreg    i.TiiU;  i  v.  3245 

UrI.ana  Treek.  Va    _   1,222;  ii.  1442 

Vintjyard  Sound,  Mas*       i.U(5.1144 

Wuifika  Bay,  St.  Marys  River,  Mich   1,52.';  iv.aoi  ". 

Wanhin-Ton.  1).  C...  .   1,222;  ii.  1442 

Wa-shnigion.  N.  C     1,844;  ii.  1.510 

Weymoath  Fore  River,  Ma»  1,61,  lUtfS 

Yamhill  River,  Oreg.,  improvement  of  1,591;  iv,8284 

Yankton.  S.  Dak.  (.see  Miiaoori Rivor;   1,888;  ni,8880 

Yaqniua  Jiay,  oreg.: 

ffigamtoation  of   1,577;  rv,8215 

Improvement  of   I|614;  IT, 8818 

Yazoo  Hiver,  Miss  : 

Improvement  a  l  ove  mouth   1,3.55;  ii,2009 

Improveineiit  of  moiith.  i];('1u-liiiu' Vi(  k  V>nr!^  TT.i  i  H'>r  .  i,3.>7;  11,2015 

Yellow  Bluil,  Tunn,  construction  ol  bndj^o  acro««i  Forked  Deei  Rivwr   1,020 

Yellowstone  Nati  mal  Park,  improvement  of   .......  i,  037;  vi,  8863 

Yollowstono  River,  Mont,  and  N.  Dak.,  improvement  of   1,894;  lli,2231 

York  River.  Va.,  improvement  of  I,*il7;  u,  1431 

Youprhio^jheny  Jliver,  Pa.,  examinntion  and  survey.   _.._»   . .     i.  1-3 

i'uba  Riv«r,  Cal.  (««e  California  Debna  Comiuitiaioa)  1,018;  Ti,S747 
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